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This  work  advances  no  pretensions  to  originality.  It  is 
what  its  title  indicates  — A  Manual.  The  subjects,  there- 
fore, of  which  it  treats,  must  more  or  less  have  been 
handled  before,  and,  no  doubt,  more  ably,  fully,  and  clearly. 
The  scientific  and  mechanical  explanations,  which  the 
writer  has  found  it  necessary  to  give  in  diflerent  parts  of 
his  work,  are  of  course  little  more  than  repetitions  of  defi- 
nitions and  principles  which  many  treatises  supply ;  and  if, 
in  the  statement  of  such  principles,  well  known  terms  and 
formula  of  expressions  have  been  employed,  it  must  be 
recollected,  that  the  language  of  science  is  technical,  and 
from  its  arbitrary  precision  forbids  the  use  of  any  tongue 
but  its  own. 

The  Publication  of  such  a  book  may  seem  to  require  ex- 
planation, if  not  apology ;  and  perhaps  the  best  one  the 
writer  can  give,  will  be  found  in  the  circumstances  which 
suggested  the  work,  and  which  have  led  to  its  appearance 
in  print. 

In  the  course  of  a  somewhat  long  and  arduous  profes- 
sional career,  the  writer  discovered,  not  unfrequently,  con- 
siderable ignorance  prevailed  among  Naval  Cadets  on 
points  intimately  connected  with  their  duties.  This  may 
have  arisen  partly  from  their  education,  previous  to  en- 
trance in  the  service,  not  being  made  to  bear  directly  on  its 
requirements,  partly  from  the  extensive  range  of  information 
on  various  subjects  required  in  a  naval  officer,  and  partly 
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from  the  want  of  some  plain  works  containing  a  good  deal 
of  instruction  in  short  compass.  As  the  writer  has  ever 
taken  a  lively  interest  in  the  improvement  of  young  officers 
under  his  command,  he  was  induced  not  only  to  direct 
their  studies  generally,  but  to  assist  them  in  those  studies 
by  a  supply  of  papers,  diagrams,  and  illustrations,  calcu- 
lated to  throw  some  light  on  the  subject  before  their  minds. 
These  papers  grew  upon  his  hands,  and  suggested  the  idea 
that,  if  collected  and  arranged,  they  might  be  of  more  ex- 
tensive use  to  those  youthful  members  of  the  profession  for 
whose  advantage  they  had  been  originally  prepared ;  and 
that  without  the  slightest  intention  of  authorship. 

Under  these  impressions,  the  writer  felt  it  his  duty  to 
place  the  following  papers  before  the  Lords  of  the  Admi- 
ralty, leaving  it  to  their  judgment  to  decide  whether  they 
were  likely  to  contribute  towards  the  end  desired,  or  whe- 
ther they  were  only  worthy  of  place  among  other  well 
intentioned  but  useless  writings  which  never  see  the  light. 
Being  himself  entirely  unambitious  of  the  honour  of  author- 
ship, and  conscious  that  his  etchings  had  but  little  claim  on 
the  favourable  consideration  of  the  public,  he  was  con- 
tented to  leave  the  question  in  the  hands  of  his  profes- 
sional superiors,  as  an  evidence,  at  all  events,  of  his  desire 
to  serve  a  profession  to  which  he  has  been  all  his  life 
ardently  attached. 

The  decision  of  their  Lordships  left  him  no  choice  as  to 
further  steps.  They  were  pleased  to  express  a  judgment 
that  the  pages  laid  before  them  were  calculated  to  be  use- 
ful, to  intimate  their  approval  of  their  contents,  and  to 
evince  that  favourable  opinion  in  the  strongest  manner 
in  their  power  by  voting  a  sum  of  money  towards  the  pub- 
lication of  the  work,  and  still  further  by  ordering  a  number 
of  copies  on  their  own  account. 

This  act,  as  liberal  and  encouraging  on  the  part  of  the 
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Lords  of  the  Admiralty  as  it  was  flattering  to  the  compi- 
lation  they  had  been  pleased  to  honour  with  their  approvals 
necessitated  its  publication.  The  Author  felt  that  it  would 
be  but  a  doubtful  proof  of  the  attachment  he  feels  for  tho 
sendee  to  which  he  belongs  were  he  from  apprehension  of 
criticism,  or  feelings  of  false  delicacj,  to  suppress  a  work 
which  his  superiors  have  honoured  with  their  conunenda- 
tion. 

In  the  handling  of  the  seyeral  subjects  the  Author  desires 
to  express  his  obligations  to  those  professional  friends  who 
have  conferred  upon  him  the  benefit  of  their  renuirks  on 
some  pointy  which  he  was  permitted  to  bring  under  their 
personal  notice. 

In  using  certain  expressions,  such  as  '*  ought,**  '*  should,** 
&c.,  the  Author  is  anxious  to  disclaim  anything  approach- 
ing to  a  tone  imperious  or  dictatorial.  He  does  not  affect  to 
prescribe  to  any  what  should  be  the  line  of  conduct  adopted, 
but  simply  means  to  conyey  that,  according  to  his  ideas, 
the  course  or  acts  suggested  are  the  proper  ones  to  be 
taken  under  the  circumstances. 

It  will  also  be  observed  that  in  some  chapters  the  ordinary 
style  of  this  work  has  been  departed  from,  and  another 
more  involving  personal  address  substituted.  The  Author 
found  that,  in  laying  down  directions  for  the  performance 
of  certain  routine  duties,  it  was  more  convenient  and  con- 
densed to  suppose  himself  speaking  to  those  for  whose 
benefit  his  book  is  intended,  than  to  clothe  these  necessary 
directions  in  a  style  abstract  and  more  diffuse.  In  fact, 
when  duties  such  as  the  "  handling ''  of  gear  came  to  be 
specified,  it  was  found  impracticable  to  convey  directions 
in  any  other  mood  than  the  imperative. 
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CHAFTEB  I. 

WAXBK  JJKD  in. 

Tlnxy  of  nxnX  archttoctiire  is  foanded  on  those  branches 
"  -*^tArT  flnidf  which  are  comprehended  in  the 

—Hydrostatics,  which  treat  of 
aulics,  which  treat  of  them  in 
.•at  of  the  pressure  and  motion 

^'•-  •-.  V.-.  "* 
'  ■^'  •■** :  ^"^  *  ^  is  water  ?  and  what  is  air  ? 

ider  the  cognisance  of    our 

i  up  of  atoms,  ciich  of  which, 

howcYer  minute,  u^  'i,  and  thickness,  and  occupies 

8  space  into  which  another  caniiui,  enter  until  the  first  has  been 

displaced.    If,  for  example,  we  immerse  a  solid  in  a  vessel 

foil  of  water,  a  portion  will  overflow  equal  in  bulk  to  that  of  the 

body  which  is  submerged.    This  property  of  matter  is  called  its 

Impenetrability. 

In  some  bodies  the  atoms  arc  closer  together  than  in  others, 

and,  although  of  similar  volume,  would  have  greater  gravity. 

This  is  the  Density  of  matter.*    The  quantity  of  space  which 

*  The  earth  ii  a  mass  of  matter,  about  5)  times  heavier  than  an  equal 
tolome  of  water ;  or,  what  is  the  same,  the  mean  density  of  the  earth  is  ^}. 
The  total  weight  of  the  earth  Is  more  than  6,000,000,000  biUioni  of  tons. 

B 


2  HANUAL  FOB  NAYAI.  CADETS. 

a  body  occupies,  is  called  its  Yoltune  or  Bulk.  All  bodies  on  or 
near  the  earth  possess  gravity  (or  weight),  and  tend  towards  the 
earth's  centre  with  a  force  called  centripetal,  proportionate  to 
their  respective  densities.  Fluids  press  equally  in  all  directions, 
upwards,  downwards,  obliquely,  or  laterally.  Solids  press  only 
downwards.  The  pressure  of  a  fluid  on  a  lighter  body,  or  a 
rarer  fluid,  arises  from  the  heavier  fluid  seeking  to  maintain 
its  own  level,  or  the  level  of  its  own  weight.  The  extraneous 
body  is  tiierefore  driven  upwards,  as  in  the  case  of  gases,  steam, 
vapour,  smoke,  &c. 

Most  substances  are  made  up  of  two  or  more  others,  so  in- 
timately associated,  either  by  mechanical  mixture  or  'by  che- 
mical combination,  as  not  to  be  separable,  except  by  extraordinary 
means.  The  component  parts  are  held  together  by  an  attractive 
force  called  "  Cohesion,"  which  is  greater  in  solids  than  in  fluids, 
and  altogether  absent  in  gases.  When  solids  are  exposed  to  a 
certain  degree  of  heat,  they  change  their  state  :  some  are  con- 
verted into  liquids  ;  liquids  into  vapours ;  and  again,  by  a  like 
loss  of  heat,  these  revert  to  the  liquid  state  ;  and  liquids,  by  due 
degrees  of  cold,  are  solidified,  in  others,  the  conversioB  is  into 
amoke.  This  property  of  matter  is  called  its  "  extension."  Jn 
some  cases  these  substances  may  be  taken  to  pieces,  and  each 
part  further  investigated  -^  a  property  of  matter  which  is  called 
its  Divisibility  ;  but  when  they  resist  all  separation,  they  are 
called  simple  or  elementary. 

Those  substances  which  it  most  concerns  us  to  consider  in 
reference  to  the  question  we  are  investigating,  are  oxygen, 
nitrogen,  and  hydrogen. 

Oxygen  is  only  known  as  gas.  It  is  a  little  heavier  than 
atmospheric  air,  and  740  times  lighter  than  water.  It  is  the 
principle  of  combustion  or  burning,  and  indispensable  to  the 
support  of  animal  or  vegetable  life.  All  substances  which  are 
capable  of  combustion  in  common  air,  bum  with  far  greater 
intensity  in  an  atmosphere  of  pure  oxygen  ;  but  were  it  inhaled 
by  animals  in  this  form,  they  would  expire  from  excess  of  vital 
action. 

Kitrogen,  or  asote,  has  neither  colour,  taste,  nor  odour.  It 
extinguishes  flame,  cannot  support  life,  and  counteracts  the 
activity  of  oxygen  in  that  mechanical  mixture  of  these  two  gases 
which  compose  ouratmospherio  air. 
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Hydrogen  h  the  l^hteflt  and  most  indammahle  of  aH  material 
substances,  being  bulk  fi>r  balk  more  tban  fburtees  times  as  light 
as  common  i^:  2000  fbet  o£  this  gas  will  weigh  onfy  11  lbs. ; 
while  the  same  Tohime  of  common  air  wilt  weigh  180  ponnds. 
For  this  reason,  it  is  used  in  the  inflation  of  balloons,  fhosphn^ 
retted  hydrogen  is  generated  bj  the  decomposition  of  animal 
bo^es,  and  has  produced  such  phenomena  as  the  **  Will*  o^  tiie 
Wisp,'*  &c  Solphnretted  hydrogen  is  extremely  poitonons^  and 
is  genwated  freely  during  the  combnstion  of  taBow  or  wax 
candles; 

Dnrhig  consmnptlon  by  flre,  fermentation,  or  decay  of  or^ 
ganised  bodies  or  regetables,  as  weR  as  during  the  respiration 
of  animals,  carbonic  acid  gas  is  constantly  produced.  It  is  also 
tlHOwn  off  by  TCgetetion  during  the  night ;  bnt  its  noxious  efibcts 
i^n  the  atmosphere  are  neutralised  by  tiie  larger  quantities  of 
oxygen  which  phmts  generate  in  daytime.  It  extinguishes  light, 
and  prodttcea  suffocation.  Being  heavier  than  air,  it  remains  at 
bottom  of  weQs  and  mines,  causing  the  '^choke-damp,*''  which, 
however,  may  be  dispersed  by  throwing  in  water.  A  compound 
of  this  gas  with  hydrogen,  called  carburetted  hydrogen,  issues 
from  stagnant  waters,  decomposed  matter,  and  under  the  name 
of  '^fire-damp,''  produces  explosiona  in  coal  mines. 

ASse  ttom  die  lungs  of  anhnais,  when  breatiied  a  second  tmie, 
acta  as  a  poftKm,  whi«^  is  more  or  less  deacHy  as  the  oxygen  is 
more  or  less  vitiated.  A  man  consumes  2tt  cubio  feet  of  oxygen 
daily,  and  generates  nearly  a  cubic  foot  of  carbonic  acid  hourly. 
Wood,  mxteh  saturated,  absorbs  oxygen,  and  thus  generates  car- 
bonic acid  gas  ;  and  all!  vegetable  matter  emits  carbonic  acid  at 
night  These  toe  facts  which  naturaHy  present  serious  objec- 
tions to  unnecessary  exposure  in  night-boatwork  on  rivers,  and 
too  frequent  deck-wadiing:  as  well  as  enforce  every  possible 
contrivance  for  ventilation. 

^  To  form  just  eonc^ytions  of  what  Yeatilafiioa  is,  and  how  it 
is  in  general  to  be  acoomplished,  an  engineer  has  to  consider  that 
the  ocean  of  ait,  called  the  atmosphere,  which  rests,  on  the 
surface  of  the  eacth,  and  at  th<e  bo^om  Qf  wj»ich  matk  live,  as; 
cestain  aquatic  animals  live  at  the  bottom  of  the  sea,  is  about 
50  miles  high  or  deep  ;  and  that  the  portion  of  this  ocean  which 
can  be  contanunated  by  any  process  of  animal  or  vegetaJi^la  Ufe, 
or  by  the  decomposition  of  organic  bodies  when  dead,  may  be 
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regarded  as  less  deep  generally  than^e  fiftieth  part  of  one  mile, 
estimated  firom  the  surface  of  the  earth.  This  comparatiYelj 
insignificant  stratum,  therefore,  may  be  regarded  as  the  home  or 
lurking  place  of  all  epidemic  diseases  and  insalubrious  air ;  the 
more  exact  statement,  indeed,  being,  that  these  are  generally 
confined  to  the  still  mnch  smaller  portions  of  air  contained  ia 
houses,  or  other  enclosed  places.  Then  the  fact  is  to  be  kept  ii| 
mind,  that  the  whole  mass  of  the  atmosphere  at  any  moment 
over  a  dfty  or  other  place,  is  always  trayelling  away  to  leeward, 
with  the  speed  of  the  wind,  and  is  carrying  with  it  whatever 
impurity  may  ascend  from  below,  which  impurity  is  then 
resolved  quickly  into  the  pure  elementary  oxygen,  carbon,  &C., 
of  which  all  effluvia  consist  Man  can  no  more  contaminate 
permanently  the  deep  atmosphere  over  him  by  his  proceedings 
at  the  bottom  of  it,  than  he  can  contaminate  the  Atlantic  Sea,  by 
what  he  may  do  on  the  shores.  Then  he  has  to  learn,  with  the 
same  mechanical  certainty  as  he  can  substitute  the  pure  water  of 
a  passing  tide  or  river  stream  for  defiled  water  near  the  shore, 
he  may  substitute  pure  air  from  the  atmosphere  for  any  air  near 
him  that  has  become  unfit  for  his  use.*** 

These  substances  enter  into  the  composition  of  water  and  air, 
though  in  different  proportions.  Water  consists  of  eight  parts  by 
weight  of  oxygen  and  one  of  hydrogen,  and  air  mainly  consists 
of  one  measure  of  oxygen,  to  four  of  nitrogen.  Both  are  fluids, 
and  have  many  properties  in  common.  The  watery  ocean 
extends  over  three  parts  of  the  earth's  surface,  and  the  aerial 
surrounds  the  globe  to  a  height  of  45  miles,  f  Both  have 
impenetrability,  inertia,  and  momentum.  Bodies,  specifically 
lighter,  float  upon  their  surface,  and  heavier  bodies  sink.  Both 
gravitate  towards  the  earth's  centre,  and  press  equally  in  all 
directions.  This  equality  of  fluid  pressure  on  the  bodies  of  animals. 

•  Arnott. 

f  The  surface  of  the  lea  ii  estimated  at  150  millions  of  square  miles,  taking 
the  whole  surface  of  the  globe  at  197  raiilions.  The  Pacific  Ocean  covers  78 
millions  of  square  miles,  the  Atlantic  25,  the  Indian  Ocean  14,  the  Southern 
Ocean  to  30  degrees  25,  the  Northern  Ocean  5,  and  the  Mediterranean  1  mil- 
lion ;  the  Black  Sea  170,000,  the  Baltic  175,000,  the  North  Sea  160,000. 

The  depth  of  the  ocean  is  one  of  those  secrets  of  Nature  which  the  in- 
genuity of  man  has  failed  as  yet  to  penetrate.  It  has  been  inferred  from  a 
supposed  physical  relatioa  that  it  is  equal  to  the  height  of  the  mountains. 
Lieut.  Maury  docs  not  consider  this  supposition,  or  the  difTerent  reports  of 
■oundingi  which  have  exceeded  25,000  feet,  to  be  deterring  of  confidence. 
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18  suBtained  hj  the  countflraction  of  flaidf  eonuined  in  their 
system  ;  and  when  the  water  biside  a  ship  has  risen  ahove  the 
level  of  a  leak,  the  entrance  of  more  will  he  considerably  n** 
tarded.  **  This  equality  of  pressure  in  all  directions  at  any  point 
in  a  fluid  in  equilibrium,  is  the  fundamental  principle  from  which 
all  the  reasonings  of  hydrostatics  are  to  be  deduced.  The 
jMrtides  glide  over  each  other  with  perfect  freedom,  each 
particle  pressing  equally  on  all  the  particles  that  surround  it,  and 
is  equally  pressed  upon  by  these.  It  also  presses  equaDy  upon 
the  solid  bodies  which  it  touches,  and  is  equally  pressed  upon  by 
theee."* 

This  property  of  thus  transmitting  pressure,  is  one  in  virtue 
of  which  a  liquid  becomes  a  machine  ;  for  if  a  quantity  be  sub- 
mitted to  compression,  the  effect  is  equally  diffused  throagh 
the  whole ;  and  a  given  pressure,  made  on  one  inch  of  the 
surface  of  a  fluid  contained  in  a  vessel  is  instantly  borne  by 
every  inch  of  the  surface  of  the  vessel,  however  large,  and 
by  every  inch  of  the  surface  of  any  body  immersed  in  the 
fluid.  Thus,  in  the  hydrostatic  press,  which  is  used  in  the  pro- 
cess of  forcing  the  preservative  solution  into  timber,  if  the  small 
piston  of  c  {Fig.  3.)  have  only  one 
thousandth  of  the  area  of  the  larger 
one,  c,  and  be  pressed  down  with  a 
force  of  500  lbs.,  it  will  cause  the 
large  one  to  rise  with  a  force  of  1000 , 
times  500  lbs.*  In  the  construction 
of  the  Britannia  Bridge,  a  press  of 
this  kind  was  made  use  of,  which 
lifted  a  weight  of  1,144  tons.  The 
internal  diameter  of  the  great  cylinder  was  22  inches,  and  that 
of  the  ram  or  smaller  piston,  20  inches. 

Water  is  of  the  same  density  thronghout,  and  is  incompressible. 
Air  has  different  degrees  of  density,  and  is  elastic.  To  the  gene- 
ral law  that  heat  causes  expansion,  and  cold  contraction,  water  is 
but  partially  obedient,  while  air  obeys  that  law  under  all  con- 
ditions. A  cubic  foot  of  distilled  water  weighs  1000  ounces  avoir- 
dupois. Sea  water  contains  from  3  to  4  per  cent,  of  salt.  Fresh 
water  boils  at  212°  Fahrenheit,  and  begins  to  freeze  at  32<^.  Sea 
water  freezes  at  28j  ^,    At  this  point,  the  atoms  become  fixed 

*  Araott's  Phjrsici.    Tomlinaon's  Nat,  Philosophy. 
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iii>  cryrtais,  «Dd  oontmne  to  expand  imtil  they  form  ice  $  wliick 
being  8  parts  in  100  lighter  than  water,  floats  on  its  surface.* 
Nine  cubic  inches  of  water  become  ten  by  freezing  ;  and  a  cubic 
inch,  confined  and  frozen,  expands  with  a  force  equal  to  nearly  13 
tons, — a  &ct  which,  if  not  considered  in  the  arrangement  and 
management  of  those  pipes  and  valves  which  in  ships  commu- 
nicate with  the  sea,  may  lead,  and  has  led»  to  dangerous  acd* 
dents,  t 

Bodies  of  greater  ^ensily  than  water,  when  completely  im- 
mersed, lose  just  as  much  of  their  weight  as  that  of  the  quantity 
of  water  they  displace  ;  a  consideration  intimately  afiecting 
all  such  operations  as  the  carrying  of  guns,  anchors,  rudders, 
&c,  underneath  boats,  or  weighing  sunken  vessels,  &c* 
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DI8PLACEMBNT  ASD  SHAPE. 


Bodies  which  float  on  the  surface  of  water  are  borne  upwards 
by  a  force  equal  to  the  weight  of  the  fluid  displaced  ;  but  those 
bodies  whose  bulk  does  not  displace  a  quantity  of  water  equal  to 
their  weight  will  sink,  unless  floated  in  a  vessel  sufficiently 
large  to  displace  a  quantity  of  water  heavier  than  their  united 
weights.  A  ship,  therefore,  destined  to  carry  a  certain  amount 
of  tonnage,  must  be  so  constructed  as  to  displace  a  quantity 
of  water  equal  to  that,  and  her  own  weight  besides.  This  con- 
sideration involves  the  distinct  connection  of  hydrostatics  with 
naval  architecture,  especially  as  afiecting  the  subject  of  dis- 
placement. 

«  Liebig  tells  us  that  **  during  the  act  of  freezing,  the  temperature  remains 
at  23°  Fahrenheit.    Nevertheless  water  may  be  cooled  as  low  as  h°  without 
becoming  solid,  if  the  fluid  be  in  a  state  of  perfect  rest,  but  that  the  least 
disturbance  is  suflBcient  to  eflfect  congelation.'* 
t  Ice  2  inches  thick  will  bear  Infantry. 

4  „  Cavalry  or  light  guns. 

6  „  Field-guns  (heavy). 

8  ,t  24- pounders  on  sledges. 
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Doatiiig  bodies  imttMne  A  poftlon  of  their  b«Ik  ia  tlie  Haid 
on  wliich  ihej  are  borne.  Tbey  floct  becmoie  thej  are  fpecifi- 
eally  lighter  tlian  tiie  fluid ;  tfiat  it,  a  giTen  mean  meaiore  of 
the  one  is  lighter  tlian  a  giTen  mean  measore  of  the  other.  On 
placing  snch  bodies  on  water,  they  sink  until  a  balance  is  cs« 
tabiishcd  between  their  weight  and  that  of  the  water  poshed 
aside  to  permit  its  immersion.  The  portion  immened  displaces 
exactly  its  own  form  and  bnlk  of  the  floid ;  and  the  weight  of 
that  balk  of  flnid  is  precisely  eqnal  to  that  of  the  floating  body. 
The  body  being  tiie  ship,  and  the  floid,  water,  the  amoont  of 
water  thos  remoTed  will  be  her  **  displacement.**  The  nnmber 
of  cubic  feet  contained  in  the  body  below  its  line  of  flotation 
IB  obtained  from  the  drawings,  and  will  be  the  exact  measore 
of  the  qoaatity  of  water  displaced.  Then  the  weight  of  a  giren 
measore  oi  water  being  known,  the  weight  of  the  qoantity  of 
water  displaced  (and  conseqoently  the  weight  of  the  floating 
body  at  any  line  of  flotation)  may  be  known  also.  Bat  this  is 
a  simple  question  of  mensoration.  The  boOder  is  not  to  accom* 
plish  his  work  simply  in  reference  to  the  quantity  of  materials 
he  has  at  his  command.  He  has  a  certain  amount  of  weights 
in  the  form  of  men,  guns,  masts,  and  stores  (according  to  the 
raie  of  the  ship  ordered  to  be  built),  given  him  as  data  of  pro- 
cedure, and  he  most  so  manage  his  material,  as  to  produce 
a  structure  capable  of  accommodating  those  weights,  without 
detriment  to  the  necessary  amount  of  buoyancy.  There  is  little 
or  no  remedy  if  the  attempt  turn  out  a  failure.  If  on  being 
equipped,  it  appears  that  the  form  and  dimensions  of  the  part 
immersed  are  not  such  as  to  displace  a  quantity  of  water  equal 
to  the  weight  of  the  ship  and  her  material,  the  ship  will  sink 
so  low  in  the  water,  as  to  be  inefficient  for  her  purpose  ;  and  she 
must  in  that  case  be  reduced  to  a  lower  rate  by  the  withdrawal 
of  a  certain  quantity  of  guns,  ballast,  and  stores.  On  the  other 
hand,  if  it  appears,  on  being  equipped,  that  the  form  and  di- 
mensions of  the  part  immersed  are  such  as  to  displace  a  greater 
weight  of  water  than  that  of  the  ship  and  her  material,  she  will 
be  so  high  as  to  be  crank,  leewardly,  and  otherwise  defective. 
It  would  be  needful  in  this  case  to  increase  her  ballast  and  other 
weights  to  a  degree  that  would  affect  her  sailing  qualities.  This 
discrepancy  might  be  owing  to  ignorance  or  miscalculation  on 
the  part  of  the  architect,  or  to  mistake  or  fi»ud  on  the  part 

B  4 
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of  the  shipwright ;  for  there  must  not  only  be  propriety  of 
dimensions,  but  suitability  of  materials.  In  other  words,  the 
dimensions  may  be  out  of  proportion  for  the  purpose  for  which 
the  vessel  is  required;  or  the  scantling  may  be  stouter  or 
slighter,  the  timber  greener  or  better  seasoned,  or  specifically 
heavier  or  lighter. 

Having  thus  briefly  considered  the  subject  of  the  ship's  capacity, 
it  is  desirable  to  treat  of  that  of  Shape,  a  question  which  involves 
the  laws  of  hydraulics.     We  know  that  water  in  motion  presses 
more  or  less  upon  an  obstacle  exposed  to  its  action,  according  to 
the  position  and  form  of  that  obstacle ;  and  that  an  object  moves 
through  water  at  rest  with  more  or  less  facility,  according  to  its 
shape.    The  hand  placed  in  running  water  perpendicularly  or 
horizontally,  offers  different  amounts  of  resistance  ;  and,  moved 
in  that  position  through  still  water,  encounters  different  amounts 
of  resistance.    The  great  question  then  to  determine  was  that  of 
the  form  of  a  vessel  which  would  oppose  to  the  water  the  least 
possible  resistance ;  and  to  that  question  have  our  various  schools 
of  ship-building  applied  themselves  with  more  or  less  success. 
Bluff  bows  and  fine  runs, '*  the  dolphin's  head  and  mackerers 
tail,"  were  for  a  long  period  considered  the  main  desiderata. 
The  "  bruise  waters "  gave  way  to  "  long  bows  and  full  after- 
bodies;" the 'Mong  hollow  floor"  to  the  "peg-top"  pattern  5 
narrow  "  cribs  "  to  excessive  breadth  of  beam  ;  light  draught  of 
water  to  deep  draught;  and  enormous  quantities  of  ballast  to  none 
whatever.    Each  and  all  of  these  systems  have  had  their  respec- 
tive advocates ;  all  bent  upon  ascertaining  that  particular  form 
which  could  be  most  easily  propelled,  or  in  other  words  offer  the 
least  resistance. 

Numerous  experiments  were  made  with  a  view  of  solving  this 
question.  Pieces  of  wood  of  equal  bulks,  but  of  different  shapes, 
were  drawn  across  the  surface  of  a  water  trough  by  equal  powers 
of  traction,  and  that  which  performed  the  transit  in  the  shortest 
time  was  considered  to  have  furnished  the  desired  model.  But 
when  this  shape  came  to  be  tested  by  the  ruder  trial  of  practice, 
it  was  found  to  be  a  success  only  under  partial  circumstances. 
In  strong  breezes  and  smooth  water  it  succeeded  to  admiration ; 
but  in  opposite  circumstances,  and  with  a  propelling  power 
acting  in  any  other  direction  than  the  parallel,  it  proved  to  be  a 
failure.    The  reason  of  this  soon  bec^ime  obyious.     Sufi&cient 
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l^cmsideration  had  not  been  bestowed  on  the  fact  tliat  a  ressel'd 
lines  and  shapes  alter  relatively  to  the  state  of  the  water  through 
which  she  moves.  In  other  words,  the  ship  which  opposed  com- 
paratiyely  little  resistance  to  a  smooth  sea,  presented  unexpected 
resistance  to  a  broken  one.  The  forms  of  fish  again  were  sup- 
jK>sed  to  supply  the  desired  pattern  ;  but  here  it  was  overlooked 
that  the  rapidity  of  the  motion  of  the  fish  probably  depends  quite 
as  much  on  muscular  power,  as  upon  peculiarity  of  shape.  In 
the  case  of  birds,  for  example,  it  is  notorious  that  speed  of  flight 
doet  not  always  depend  on  equality  or  even  similarity  of  bulk. 
All  this  tends  to  prove,  that  while  great  importance  is  to  be 
attached  to  the  question  of  shape,  nb  degree  of  excellence  in  that 
irespect  will  necessarily  ensure  rapidity  in  sailing.  That  depends 
on  many  considerations  besides ;  such  as  the  adaptation  of  the 
weight  to  be  carried  to  capacity  and  form;  the  distribution  of  that 
weight  in  the  vessel ;  harmony  between  shape  and  rig ;  and,  above 
all,  the  handling  of  the  ship.  Craft  of  undoubted  speed  have 
ceased  to  be  constant  winners  after  a  change  of  owners  ;  and  some 
of  the  old  school  ships  have  held  their  own  with  modem  ones. 
That  may  be  the  result  either  of  seamanship  or  of  trim,  or  of 
}>oth,  —  questions  which  will  come  more  appropriately  under 
notice  in  a  different  section^ 

One  fact  has  been  established  by  experiments  made  in  refer- 
ence to  the  question  of  form  in  our  own  days.  It  has  been 
proved  that  (due  attention  being  paid  to  construction)  rapidity 
of  sailing  is  in  proportion  to  increase  of  bulk.  Of  this  our  own 
navy  exhibits  many  illustrations.  To  select  one — the  Duke  of 
Wellington  is  equally  remarkable  for  speed  and  handiness ; 
proving  that  as  far  as  her  dimensions  have  gone,  increase  of  size 
promotes  rather  than  hinders  velocity.  But  the  most  remark^ 
able  application  of  the  theory  which  modem  times  furnishes  is 
presented  in  the  instance  of  die  **  Great  Eastem,"  now  in  process 
of  constraction. 

In  the  case  of  this  vessel,  it  has  been  carried  to  such  a  singular 
extreme  as  to  warrant  notice.  Her  distinguishing  feature  is 
length.  The  Atlantic  waves  are  calculated  rarely  to  exceed 
28  feet  in  height,  and  600  in  length,  whilst  in  moderate  gales, 
they  are  but  300,  and  in  fresh  weather  about  120  feet  in  length  { 
and  it  is  expected  that  as  the  ship  will  be  water  borne,  even  in 
extreme  circumstances,  by  two  waves  at  the  same  time,  she  will 
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bestride  the  heaviest  seas,  and  thus  avoid  those  descents  into  the 
troughs  which  compel  shorter  vessels  to  traverse  additional  space^ 
and  so  lose  time  in  struggling  upward  against  a  powerfully 
resisting  mediun.  The  annexed  sketch  (^Fig.  4.)  is  on  a  scale 
of  proportion.   . 

The  ship  is  of  iron,  692  feet  long  over  all,  83  feet  beam,  ll4 
feet  across  the  paddle-boxes,  and  nearly  60  feet  deep :  the  sides 
are  tied  together  by  doable  decks,  and  10  transverse  bnlk-heads* 

As  to  the  comparative  excellence  of  wood  and  iron  in  ship* 
building,  Mr.  Fairbaim  remarks:  **Iron  ships  of  the  Stund 
external  dimensions  as  wooden  are  both  lighter  and  stronger^ 
and  consequently  have  more  space  for  cargo.  Their  original 
cost  is  less,  but  their  comparative  durability  is  not  yet  decided." 

But  the  whole  of  this  subject  of  ship-building,  with  reference  to 
the  question  of  fluid  resistance,  is  admitted  by  the  most  eminent 
writers  and  the  more  experienced  practical  men  to  be  one, 
even  now,  of  extreme  difficulty.  The  creation  and  failure  of 
the  several  schools  of  naval  architecture  are  but  so  many  steps 
towards  the  ultimate  discovery  of  the  right  form  according 
to  which  ships  should  be  constructed.  Builders  of  high  reputa^ 
tion  have  carried  out  their  own  theories  only  to  arrive  at  the 
discovery  that  results  did  not  correspond  to  the  expectation. 
Naval  men  have  done  the  same,  and  with  the  same  result  Both 
— ^the  scientific  architect  and  the  practical  seaman — have  found 
out  that  scientific  knowledge,  and  practical  experience,  separately^ 
have  failed  to  solve  the  problem.  It  was  probably  this  which 
led  Mr.  Fincham  to  say :  —  **  The  theory  of  resistances  remains 
in  about  the  same  condition  that  it  was  left  by  Du  Baat,  and 
experiment  has  done  little  since  the  date  of  Colonel  Beaufoy's. 

labours And  until  the  perfection  of  a  theory  of  naval 

architecture  shall  have  been  sought  in  new  inquiries  on  this 
subject,  the  naval  architect  must  look  chiefly  to  the  navy 
itself  for  suggestions  to  improve  the  forms  of  ships.*' 

This  last  acknowledgment  appears  to  suggest  the  only 
probable  plan  for  the  construction  of  vessels  answering  under 
trial  to  the  theoretic  anticipations  of  their  designers.  That 
which  has  flailed  under  separate  talents,  may  possibly  succeed 
under  conjoint  ones.  Abstract  science  and  personal  experience 
may,  when  combined  and  assistant  to  each  other,  give  us  the 
great  desideiatum.    Since  the  above  quotation  was  written,  we 
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Air  conyeys  heat,  but  is  a  bad  conductor  of  it  The  tolar 
rajs  pass  through  it,  and  their  heat  is  radiated  from  those  bodies 
(as  earth  and  sea)  on  which  thej  fail.  Hence,  the  lower  strata 
are  first  heated,  and,  being  thus  rarefied,  necessarily  ascend, 
their  place  being  supplied  by  colder  ones.  Some  quarters  of  the 
globe — as  the  equatorial  regions  —  receive  more  heat  than 
others.  Land  derives  more  heat  from  the  sun  during  the  day 
than  sea,  and  cools  more  rapidly  during  the  night  Currents  of 
air  are  thus  created,  and  this  is  the  chief  cause  of  such  periodic 
winds  as  trade  winds,  monsoons,  land  and  sea  breezes.  Sir 
Humphry  Davy  says,  ''the  inmiediate  cause  of  the  pheno- 
mena of  heat  is  motion,  and  its  laws  are  precisely  the  same  as 
those  of  the  communication  of  motion : "  and  another  writer  re- 
marks that "  every  body  moved  in  a  right  line  and  continually 
reacted  upon,  is  necessarily  turned  into  a  circle ;  every  atom 
projected  with  velocity  into  a  medium  of  atoms,  is  necessarily 
turned  into  an  orbit,  greater  or  less  as  the  force  of  the  projection, 
or  the  intensity  of  the  atomic  motion  called  heat  When  re- 
duced in  bulk,  the  orbits  ara  reduced,  and  their  motion  or  heat 
imparted  to  other  bodies  around." 

This  rotatory  motion,  gathering  force  from  opposition,  frx)m 
collision  with  currents  of  different  densities  and  gravities,  or  from 
the  results  of  rarefaction,  is  presumed  to  be  the  leading  cause  of 
whirlwinds  and  hurricanes.  In  application  of  the  subject  of 
hurricanes  to  the  management  of  vessels,  Colonel  Heid  recom- 
mends that  a  ship  caught  on  the  right  side  of  a  hurricane  be  put 
on  the  starboard  tack,  and  when  caught  on  the  left  side,  on  the 
port  tack,  as  the  wind  will  gradually  draw  aft,  and  the  danger  of 
the  ship  being  taken  aback  by  its  heading  will  be  thus  avoided. 
It  would  carry  us  beyond  the  Hmits  of  this  work  to  enter  at 
length  on  the  consideraticm  of  tiie  important  subject  of  the 
nature  and  laws  of  these  revolving  storms.  Nor  is  it  necessary 
to  do  so,  as  that  subject  will  be  found  Incidlj  treated  of  in  a  short 
pamphlet  published  by  order  of  the  Lords  Conunissioners  of  the 
Admiralty  *,  and  also  in  a  work  writtlen  by  an  American  officer.f 

*  "  Remarks  on  Revolving  StonuB.*' 

t  The  **  Physical  Geography  of  the  Sea,**  by  M.  F.  Maary,  LL.D.,  Lieut. 
U.  S.  Navy.  In  tbia  adlnirahl^  book,  the  autlior.-a  brother  tailor— hai  in- 
eloded  a  pbiloappbical  account  not  only  of  the  winds,  bul  also  of  tiie  cur- 
rents  of  the  sea,  its  temperature  and  depths,  the  wonders  that  ace  hidden 
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page  or  two  to  the  explanation  of  its  principles  and  condtmctidn; 
premising  that  in,  or  rather  at  the  approach  of,  fool  weather^ 
the  atmosphere  is  lighter,  and  in  fair  weather  heayier. 

The  weight  of  the  atmosphere  may  be  ascertained  by  placing 
an  exhausted  tabe  in  a  vessel  filled  with  fluid.  The  fluid  being 
forced  by  the  atmospheric  pressure  on  its  surface,  will  mount 
into  the  vacuum,  till  the  weight  of  the  air  and  that  of  the  fluid 
in  the  tube  balance  each  other;  the  fluid  in  the  tube  will  then 
represent  a  column  of  air  of  the  height  of  the  atmosphere,  and 
the  diameter  of  the  tube.  Water,  under  the  weight  of  the  air, 
will  rise  in  a  vacuum  to  a  height  of  34  feet.  But  mercury  being 
13  times  heavier  than  water,  will  only  rise  -/^  part  of  that  quan- 
tity. This  is  the  principle,  on  which  the  barometer  is  formed. 
A  glass  tube,  usually  36  inches  in  length,  and  one-third  of  an  inch 
internal  diameter,  closed  at  one  end  and  open  at  the  other,  is 
dried,  and,  care  being  taken  to  prevent  the  introduction  of  air, 
filled  with  quicksilver  under  an  exhausted  receiver.  The  open 
end  is  then  stopped,  the  tube  inverted  and  plunged  upright  in  a 
vessel  full  of  quicksilver.  The  stopper  being  taken  out,  the 
quicksilver  in  the  tube  will  fall  until  it  is  balanced,  leaving  the 
upper  end  in  vacuo.  The  weight  of  this  column  of  quicksilver 
will  be  about  15  pounds,  and  its  height  about  30  inches.  Were 
the  tube  sufficiently  long,  and  water  employed  instead  of  mercury, 
it  would  be  supported  at  a  height  of  34  feet.  If  a  barometer 
were  carried  to  any  high  position,  the  mercury  would  fall  in  pro- 
portion to  the  height,  indicating  thereby  a  decrease  of  atmo- 
spheric pressure.  In  this  way,  making  allowance  for  variation  of 
temperature,  the  height  gained  is  at  once  indicated. 

It  will  be  observed  that  the  surface  of  the  mercury  is  convex 
when  ascending,  concave  when  falling;  a  difference  arising  from 
friction,  or  a  tendency  of  the  particles  of  quicksilver  to  cling  tQ 
the  sides  of  the  tube. 

The  height  of  the  mercury  in  the  tube  is  measured  by  a  scale 
of  inches  divided  into  tenths,  and  by  the  Vernier,  which  is  a  scale 
of  eleven  tenths  divided  into  10  equal  parts,  so  as  to  divide  the 
scale  of  tenths  into  hundredths.  By  this  arrangement  we  obtain 
the  broad  or  rough  height  of  the  mercury,  and  (when  extreme 
precision  is  required),  the  additional  fractional  quantities.  The 
vernier  being  moveable,  is  adjusted  to  the  level  of  the  mercury, 
and  the  number  of  degrees  between  that  level  and  the  last  degree 
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on  the  barometrical    scale,  which  the    merciii7  baa   paaaed, 

ropreaentB  exactly  the  ascent  or  depresgion  of  the  fluid. 
In   the   figure   the   height  of  the 

colimm   is    more   than    29 -5    inches, 

bat  Uh  than  S9'6.   In  order  to  measnre 

the  hnndreths  of  an  inch,  we  place  the 

zero  or  top  of  the  vender  scale  exactly 

lerel  with  the  lop  of  the  meKoij,  and 

observe  that  of  all  the  lines  on  the 

-vernier  only  one  con  coincide  with  a 

line  on  the  scale.    In  the  fignre  the 

line  marked  6  on  the  vernier,  coincides 

nitbaline  on  the  scale:  and  as  from  the 

top  of  the  mercury  to  these  coincident 

lines  there  are  6  pain  which  do  ixan- 

cide,  and  aa  each  pur  deviates  by  ^th 

of  an  inch  more  than  the  pair  below  it, 

tba  uppermost  pur  mast  evidently  diS^ 

by  ^gfdiB  of  an  inch.  We  thus  get  the 
height  of  the  mercnry  in  one  figure, 
which  is  S9}  inches,  and  ^ths  inch; 
□r,  expressed  decimally,  S9'56.* 

In  his  "  Directory  for  the  Pacific  Ocean,"  Mr.  rindlay  obaervea; 
"  The  barometer  measares  the  weight  of  the  atmos{dkere  above 
its  place,  in  exactly  the  same  manner  that  other  ponderables  are 
weighed  in  a  balance.  The  weight  of  the  column  of  mercnry  in 
the  tube  is  exactly  equivalent  (o  that  of  a  column  of  air  of 
similar  diameter  the  height  of  the  Umoaphere;  therefore,  any 
change  in  the  one  affects,  or  is  afTected  b;  the  other.  Now  it 
iias  been  funnd  that  strong  winds  lower  the  barometric  column, 
therefore  there  is  less  snperincumbent  siz  at  those  times;  and 
this  principle  indicates  some  of  the  atmospheric  conditions  which 
forebode  the  approach  of  or  alteration  in  s  storm.  The  mean 
height  of  the  barometer  varies  considerably  in  variotis  pans  of 
the  world,  and  therefore  iu  changes,  rather  than  its  absolute 
height,  is  the  most  important  consideration."  "  The  boiometric 
scales,  as  arranged  in  Europe  for  European  purposes,  have  a 
tendency  to  mislead  :  fair,  change,  set-fair,  or  uormy,  mark  th» 
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heights  of  the  mercary  indicative  of  a  totally  distinct  character 
in.  the  atmosphere  in  the  tropical  regions  or  elsewhere,  and 
ought  therefore  to  be  disregarded  or  obliterated  from  those 
barometers  which  are  to  be  used  in  other  regions.  It  is  perhaps 
to  this  cause  that  the  opinion  is  owing  that  the  barometer  is 
useless  in  these  parts.'*  The  same  writer  remarks,  **  The  great 
advantage  of  the  Aneroid  Barometer^  is,  that  being  more  sensi- 
tive than  the  mercurial  one,  its  variations  occur  simultaneously 
with  their  causes.  Its  mechanism  consists  of  a  small  metallic 
cylmder,  which  is  exhausted  of  its  internal  air.  The  sides  of 
this  cylinder  are  prevented  from  collapsing  by  a  series  of  springs 
and  levers,  which  latter  act  on  a  moving  hand,  showing  the 
equivalent  of  the  height  of  the  mercury  in  an  ordinary  barometer. 
The  differing  atmospheric  pressure  on  the  exhausted  cylinder 
causes  its  sides  to  close  with  greater,  or  the  springs  to  separate 
them  with  less,  external  pressure,  thus  varying  the  index  with  the 
condition  of  the  atmosphere.  Like  other  pieces  of  mechanism  it 
is  liable  to  derangement,  and,  as  in  the  case  of  chronometers, 
unless  some  means  be  used  to  detect  any  variation  from  the 
correct  standard,  they  must  not  be  implicitly  relied  on.  It  must 
therefore  hold  the  relative  value  to  the  mercurial  barometer  that 
the  job  watch  does  to  the  ship's  chronometer.  By  testing  its 
action,  and  remarking  its  variable  index  error  by  the  ordinary 
barometer,  it  will  hold  a  high  place  among  the  useful  in- 
struments to  aid  navigation."  * 

The  Thermometer  is  an  instrument  founded  on  the  principle  that 
most  bodies  —  fluids  especially  —  expand  by  heat  and  contract  by 
cold.  It  is  used  for  the  purpose  of  measuring  the  amount  of 
heat  in  the  atmosphere,  or  other  substances  brought  into  contact 
with,  or  the  vicinity  of  it.  In  construction  it  differs  from  the 
barometer  in  having  the  tube  closed  at  each  end.  The  mercury 
contained  in  the  tube  moves  in  a  vacuum,  caused  by  the  ex- 
pulsion of  the  air  by  boiling  the  mercury,  and  then  closing  the 
top  of  the  tube  by  means  of  the  blow-pipe.  There  are  three 
descriptions  of  thermometers  in  common  use,  all  constructed  on 
the  same  principle,  but  differing  in  the  divisions  or  graduations  of 
their  respective  scales.  Fahrenheit's  thermometer  is  generally 
used  in  this  country,  and  Heaumur's  and  Celsius's  (or  the  Centi- 

*  Directory  for  the  Pacific  Ocean,  p.  1209. 


WINDS. 


19 


grade)  on  the  Continent  To  convert  degrees  of  Reaumur  into 
those  of  Fahrenheit,  the  most  convenient  rule  to  follow  is  to 
multiply  by  9,  divide  by  4,  and  add  32  to  the  quotient ;  or,  after 
multiplying  and  dividing  as  above,  to  subtract  32  from  the 
quotient,  as  the  degrees  may  be  positive  or  negative.    Thus, 

252 


28°x  9  =  -^=:63  +  32  =  95^; 


or. 


28^x9 


252 


=:68-32«3lo. 


And  to  convert  degrees  of  Celsius  into  those  of  Fahrenheit,  the 
following  rule  may  be  adopted,  namely :  Multiply  by  9,  divide 
by  5,  and  add  or  subtract  32  to  or  from  the  quotient,  as  the 
degrees  may  be  positive  or  negative.    Thus, 

315 
35°  X  9  = -g- ==63  +  32 «95^  ; 

or, 

35<^  x9=-r-  =63-32=:31<^. 
o 

The  following  table  will  give  at  one  view  the  comparative 
degrees  of  these  three  instruments  from  212°  Fahrenheit  to  32°, 
or  freezing  point. 


Reaumur. 

Centigrade. 

Fahrenheit. 

Reaumur. 

Centigrade. 

Fahrenheit. 

80 

100 

212 

36 

45 

113 

76 

95 

203 

82 

40 

104 

72 

90 

194 

28 

35 

95 

68 

85 

185 

24 

30 

86 

64 

80 

176 

20 

25 

77 

60 

75 

167 

16 

20 

68 

56 

70 

158 

12 

15 

59 

52 

65 

149 

8 

10 

50 

48 

60 

140 

4 

5 

41 

44 

55 

131 

0 

0 

32 

40 

50 

122 

The  principal  uses  of  the  thermometer  on  board  ship  are  to 
determine  the  state  of  temperature  between  decks  and  in  the 
engine  room  ;  to  indicate  the  approach  of  icebergs,  and  to  mark 
the  stages  of  the  conversion  of  water  into  steam. 

0  3 
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In  keeping  the  Journal,  for  the  soke  of  brevity,  the  force  of 
the  wind  and  state  of  the  weather  are  expressed  thus  :  — 

WIKDB, 

0.  Calm. 

1.  Light  air:  jnst  perceptible. 

2.  Light  breeze:  ship  going  from  one  to  two  knots. 

3.  Gentle  breeze:  from  two  to  four. 

4.  Moderate:  four  to  six. 

5.  Fresh:  when  royals  can  be  carried. 

6.  Strong  breeze*,  first  reef  and  top-gallant  sails. 

7.  Moderate  gale:  double  reefs,  topsails. 

8.  Fresh  gales:  treble  reefed  topsails  and  courses. 

9.  Strong  gale:  close  reefs. 

10.  Whole  gale:  close  reefed  main-topsaiL 

11.  Storm:  storm  staysails. 

12.  Hurricane:  no  canvass. 

WEATHEB. 


b.   Blue  sky. 

P- 

Passing  showers. 

c.    Cloudy. 

q- 

Squalls. 

d.   Drizzling  rain. 

r. 

Rainy. 

f.     Foggy. 

s. 

Snow. 

g.    Gloomy  weather. 

t. 

Thunder. 

h.   Hail. 

u. 

U  gly  threatening  weather. 

L    Lightning. 

V. 

Visibility  of  objects. 

m.  Misty. 

w. 

Wet  dew. 

0.    Overcast. 

o  under  any  letter  denotes  a  great  degree. 

"  Cirrus  **  expresses  a  cloud,  like  a  lock  of  hair,  consisting  of 
streaks,  wisps,  and  fibres,  vulgarly  called  '*  mares*  tails."  **  Cu- 
mulus," a  cloud  in  dense  convex  heaps  in  rounded  forms  de- 
finitely terminated  above,  indicating  saturation  in  the  region  of 
air,  and  a  rising  supply  of  vapour  from  below.  **  Stratus  "  is  a 
continuous  extended  level  sheet,  but  must  not  be  confounded 
with  the  flat  base  of  the  Cumulus.  "Cumulo- stratus,"  or  anvil- 
shaped  cloud,  is  said  to  forerun  heavy  gales.  "Nimbus,"  a 
dense  cloud  spreading  out  into  a  crown  of  "  Curus  "  above,  and 
passing  beneath  into  a  shower. 


Fig.  7. 


The  SqiltoK  which  ii  w  mefal  in  dudurging  the  coatcnu  of 
oae  cask  into  another,  in.  inch  pUcci  u  the  hold  ur  bclnen 
decks,  where  iC  would  be  diScnlt  to  nuM  one  appennou,  ii 
cmutnicted  on  the  principle  of  atmotpberie  prewnre. 

Ilie  tube  A  p  B,  is  filled  with  Stiid,  and  the  open  endi  beini; 
stopped,  it  is  then  inTertod,  u  in  the  figure,  and  the  end*  kre 
opened.  In  lome  caaei,  the  tube  is  placed  in  the  veMel,  and  the 
air  withdrawn  bj  niction  Ihroogh  a  unall  month  piece  on  the 
bent  pan  ;  npon  which  the  tnbe  be* 
comes  filled  with  flnid.  The  prestare 
of  the  flnid  inr  a,  lending  to  cause  it 
to  flow  ont  of  the  tube,  ii  equal  to  the 
weiglu  of  a  ccdnmn  ap,  reaching  from 

A,  to  the  level  of  the  highest  portion 
of  the  tnbe;  also  the  pressnre  of  the 
external  fluid  at  a,  tending  to  cause  it  1 
to  flow  into  the  tube,  is  equal  to  the 
weight  of  a  column  of  the  height  a  o, 
tofrelher  with  that  of  a  superinenm- 
bent  column  of  ail  ;  hence,  the  fluid 
is  pteaaod  at  a  inwards,  by  the  weight 
of  a  column  of  air,  diminished  bj  the 
weight  of  a  colnmn  of  fluid  o 

B,  the  fluid  is  pressed  into  the  tube,  by 
the  weight  of  a  column  of  air,  diminished  bj  the  weight  of  a 
column  of  fluidc  q.  So  long  then  as  the  column  d  g  is  greater 
than  the  column  c  P,  the  fluid  is  pressed  into  a  with  greater 
force  than  into  B,  and  therefore  moves  in  [he  direction  a  f  n, 
tutil  the  surface  o  comes  to  the  level  of  n. 

The  column  will,  however,  be  broken  when  c  p  is  more  than 
SO  inchee  in  height  if  the  fluid  be  mercnr;,  and  when  more  than 
34  feet  in  height  when  the  fluid  is  water.  Thus  a  siphon  can- 
not be  made  to  raise  water  more  than  34  feet,  or  mercury  more 
than  30  inches ;  or  Co  raise  it  at  all  in  a  vacuum.  ■ 


c^r 
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CHAP.  IV. 

CONBTBUCTION. 

Ships  are  bailt  or  repaired,  according  to  circumstances,  on  a 
Slip,  in  a  floating,  or  dry,  or  wet  Dock. 

Where  there  is  a  regular  and  considerable  rise  and  fall  of  tide, 
excavations  are  made  in  the  land  near  the  water,  faced  with 
solid  masonry,  and  mostly  haring  entrances  fitted  with  gates  or 
Caissons,  which  serve  either  to  retain  or  exclude  the  tidal  waters 
as  desirable.  Those  on  a  larger  scale,  and  which  are  always 
kept  ftdl  of  water,  are  called  "  wet  docks  "  or  basins.  These  are, 
in  fact,  artificial  harbours,  in  which  vessels  are  always  kept  afloat 
whilst  undergoing  internal  repairs,  loading  or  unloading,  fitting 
for,  or  being  kept  ready  for  going  to  sea.  Commercial  wet 
docks  usually  have  ^  locks  "  (as  in  a  canal)  attached  to  them,  so 
to  admit  of  the  entrance  and  egress  of  vessels  at  any  time  of 
tide  without  losing  more  water  than  necessary.  In  Naval  wet 
docks,  the  ships  generally  requiring  as  much  water  outside  as  in, 
one  barrier  in  the  form  of  a  caisson  is  used,  and  which  is  seldom 
worked,  excepting  at  high  water. 

The  Dry  Dock  is  both  deeper  and  narrower.  It  is  deeper, 
because  it  is  necessary  to  have  more  water  in  the  dock  at  the 
time  of  docking  a  ship  than  at  its  entrance.  This  is  for  the 
purpose  of  gaining  depth  enough  for  the  Angle  Blocks  on  which 
the  keel  of  the  ship  is  to  rest,  and  is  efiected  by  having  the  floor 
of  the  dock  somewhat  below  the  low  water  mark.  Then  after 
closing  the  entrance,  the  dock  is  drained  either  by  pumping,  or 
letting  the  water  run  off  with  the  falling  tide  through  channels, 
called  Culverts.  It  is  narrower,  because  when  not  water  borne, 
the  ship  requires  to  be  supported  by  Shores;  which,  abutting  on 
the  sides  of  the  dock,  bear  against  those  of  the  ship  on  being  set 
taut  by  wedging.    {Fig.  8.) 

Formerly,  the  ship  when  in  dock  rested  on  a  row  of  square 
blocks  of  wood,  which  were  kept  in  their  place  with  ballast.  In 
order  to  get  at  her  keel  for  repairing  or  coppering,  &c.,  it  was 
necessary  to  lift  her  bodily  off  the  blocks  by  numerous  shores 
simultaneously  driven  up  with  wedges.  This  operation  not 
only  involved  the  services  of  hundreds  of  mechanics,  but  the  ship 
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became  strained  at  eyery  fastening  in  consequence  of  being  thns 
borne  in  the  air.  The  Angle  Blocks^  which  were  introduced  by 
Seppings,  admit  of  removal  and  replacement  in  succession  at 
such  places  as  require  repair ;  not  only  with  a  very  few  hands, 
but  without  the  least  concussion  to  the  ship. 

The  Caisson^  or  Floating  Dam,  is  a  vessel  whose  length  is  equal 
to  the  breadth  of  the  dock  entrance.  Both  its  ends  are  formed 
like  the  bow  of  a  ship,  and  the  keel  is  continued  up  each  stem. 
It  is  ballasted  and  fitted  with  valves  or  penstocks,  and  so  formed 
that  when  Ml  of  water  and  in  its  place  across  the  entrance,  the 
stem  and  keel  fit  accurately  into  a  groove  cut  in  the  masonry  on 
the  sides  and  across  the  bottom  of  the  entrance,  the  passage  of 
water  being  thus  prevented.  When  it  is  necessary  to  remove 
the  Caisson,  the  water  is  either  run  ofi^  at  low  water  or  pumped 
out ;  and  as  the  entrance  is  widest  at  the  top,  the  Caisson  on 
being  floated  up  on  the  rising  water  becomes  cleared  of  the 
grooves  and  is  withdrawn. 

One  has  lately  been  made  for  Portsmouth  of  iron.  It  is  72 
feet  long  on  top,  21  feet  wide,  29  feet  deep,  and  57  feet  7  inches 
long  at  the  bottom  ;  has  4  pumps  and  100  tons  of  ballast  ;  the 
weight  of  hull  is  150  tons.  These  figures  may  convey  a  general 
idea  of  the  weight  of  iron  sea-going  vessels. 

The  Slip  is  an  inclined  plane  formed  of  solid  masonry  on  the 
banks  of  a  harbour  or  river,  and  carried  out  some  distance 
beyond  the  low  water  mark.  Naval  Slips  have  flood  gates. 
The  ship's  keel  is  laid  on  this  on  blocks,  inclining  to  the  horizon 
at  an  inclination  of  j  of  an  inch  to  a  foot  in  her  length.  As  the 
fabric  rises  it  is  supported  by  Shores  ;  and  when  the  ship  is  com- 
pleted, the  Cradle  is  placed  underneath,  and  her  weight  by  a  pro- 
cess of  wedging  transferred  to  it.  {Fig.  9.)  When  set  close  up  in  its 
place,  this  cradle  fits  like  an  outside  firaming  of  bottom  timbers. 
It  is  supported  by  **  stopping-pieces,"  and  shores  called  poppets, 
resting  upon  sliding  ways  which  extend  along  the  slip  in  lines 
parallel  to  the  keeL  These  ways  are  well  soaped ;  all  other 
supports  and  fastenings  are  knocked  away  and  the  ship  glides 
into  the  water.  The  cradle  then  disengages  itself,  and  the  ship 
is  carried  into  the  dry  dock  for  the  purpose  of  having  such 
fastenings  as  were  temporarily  cleated  on  the  bottom,  for  the  top 
of  the  cradle  to  bear  against,  removed,  and  the  process  of  cop- 
pering efiected. 
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The  Paltnl  Slip  ii  an  adaptation  of  the  commoD  slip  to  the 
pnrpoae  of  repairing  TesBets.  CarriageB  in  numt>er  according  to 
the  length  of  the  vessel,  fitted  vrith  cog-wheels  and  working  on 
correapoudiDg  racks,  are  run  ont  under  the  bows  of  the  reasel. 
Wlien  Becnred  npon  these  she  is  hauled  np  either  hj  capstans  or 
steam  machineiy. 

The  Gntving  Z)ocl,  according  tonayal  distinctions,  is  open.  In 
it  ve»els  are  grounded  at  high  water,  for  the  parpose  of  receiv- 
ing Bifling  repairs  on  the  fall  of  the  tide.  Before  the  introdnc- 
tiou  of  copper  sheathing,  Ihey  were  nsed  for  the  purpose  of 
breaming  or  cleaning  the  bottom  by  fires.  In  the  constmction 
of  these  docks,  serious  difficulties  and  great  expenseB  are  in- 
curred. The  soil  maj  be  so  porous  that  the  excavations  mt.j  be 
swamped  at  everr  high  tide,  so  rocky  as  to  require  the  severest 
labour,  or  so  soft  that  artificial  fonndationa  for  the  masonry  have 
to  be  formed.  They  are  also  subject  to  the  incoDvenience  of 
being  dependent  on  tidal  action  and  safficient  depth  of  water. 

In  building  the  sea  walls,  the  foundations  are  laid  drf  by 
means  of  the  Coffer  Dam,  which  is  an  enclosure  outride  the  work 


Fig.  10. 
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fbnned  by  a  double  row  of  iron  shod  piles  driven  into  the  bottom 
so  close  together  as  to  be  nearly  water-tight.  Clay  is  rammed 
in  between  them,  and  the  water  inside  pumped  out.    In  ISIS  an 
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artifidal  fbonclAtion  for  the  ma  wall  at  Sheenieap  wm  fomed  bjr 
building  boUow  manes  of  brick-work  22  feet  square  on  plat- 
fbrms  of  timber  lomewbat  above  the  line  of  floatation.  After 
being  floated  to  the  site  of  the  intended  wall,  thrjr  were  raised 
snfBcientlj  high  to  appear  aboTe  water  at  low  tide,  then  filled 
with  shingle,  and  snnk.  Flat-bottomed  craft  were  placed  over 
them  at  high  water,  which,  as  the  tide  fell,  pressed  them  throagh 
the  mud.  Artificial,  as  well  as  natural,  stones  are  ased  in  the 
construction  of  marine  works.  The  artificial,  either  Betoo  or 
CSoncrete,  is  a  mixture  of  gravel,  sand,  lime,  and  water. 

In  building  the  new  mole  at  Algiers,  Beton  was  employed  in 
large  masses  of  20  tons  each,  formed  pig^  \  i. 

in  cases  that  became  disengaged  on 
lowering  them  into  their  places.  In 
what  is  called  random  work  (jtierrg 
perdue)  the  masses  are  thrown  into 
the  water  and  left  to  arrange  them- 
selves ;  but  in  regular  building,  each 
block  of  stone  is  fitted  so  accurately 
as  to  forbid  the  use  of  slings,  and  is 
suspended  bj  an  iron  instrument  of 
a  dove  tail  form,  called  a  Lewis 
(Jig.  1 !.)» which  is  introduced  piecemeal  into  a  corresponding  holo 
in  the  centre  of  the  stone. 

The  margins  of  rivers  or  harbours  do  not  always  afford 
fiscilities  for  the  construction  of  slips  or  tlocks  just  in  those 
places  where  it  is  desirable  to  build  or  repair  ships.  The  ground 
maj  be  already  occupied;  the  banks  may  bo  shallow  and  marshy; 
or  there  may  not  be  a  sufficiency  of  tide.  Kecourse  is  then 
had  to  a  Floating  Dock,  which  is  a  wooden,  water-tight,  flat- 
bottomed,  box-shaped  vessel  of  sufficient  capacity  to  bear,  when 
afloat,  the  weight  of  the  vessel,  workmen,  and  materials  em- 
ployed on  her.  In  some  cases  this  float  works  in  an  enclosure  of 
masonry,  at  the  bottom  of  which,  when  full  of  water,  the  float  lies. 
When  the  vessel  is  brought  over  it,  the  valves  are  closed,  the  water 
is  pumped  out,  and  the  vessel  is  carried  up  on  this  great  stage 
to  a  dry  level.  When  the  repairs  are  completed,  the  valves  are 
opened,  the  stage  sinks,  and  the  vessel  floats  out. 

But,  in  general,  the  float  is  open  at  the  top,  and  one  end  is 
fitted  so  as  to  remove  or  turn  down  when  requisite.    Not  being 
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connected  with  any  other  stractore,  it  may  be  moved,  whether 
laden  or  unladen,  to  any  part  of  the  harbour.  On  turning  the 
end  down,  or  removing  it,  the  float  sinks  sufficiently  to  admit 
the  vesseL  On  replacing  it,  and  pumping  the  water  out,  she 
remains  dry.  Where  there  is  "  rise  and  fall,"  the  float  is  beached 
at  high  tide  ;  the  water  runs  ofi^on  the  ebb;  the  end  is  caulked 
in ;  and  on  the  next  flood  the  float,  being  flat-bottomed,  is 
hauled  still  further  up. 

Moreover,  however  valuable  for  hauling  up  vessels  slips  may 
be,  there  is  always  difficulty  and  strain  with  large  ships.  In 
America,  vessels  are  brought  over  a  sunken  boUow  raft ;  on  the 
exhaustion  of  the  water  from  which,  the  ship  is  borne  to  the 
surface  and  lies  on  a  cradle  high  and  dry,  with  a  surrounding 
platform  for  the  shipwrights  to  work  on.  Thus  the  ship  is  kept 
in  a  horizontal  position,  without  risk  of  strain,  and  is  always 
floatable. 

A  very  complete  substitute  of  this  kind  for  the  regidar  dock  is 
Taylor's.  It  is  made  of  iron,  with  double  sides  in  compartments. 
Its  entrance  is  closed  by  a  Caisson,  and  the  pumps  are  worked 
by  a  steam-engine.  When  the  ship  is  received,  and  the  gate 
closed,  the  water  is  immediately  run  ofl^  to  an  equal  level  into  the 
empty  compartments,  and  the  remainder  pumped  out.* 

TIMBBB. 

The  Timber  chiefly  used  in  the  construction  of  a  ship  is  oak, 
^Im,  fir,  teak,  larch,  and  mahogany.  Timber  is  purchased  by 
the  load,  a  measure  which  contains  40  feet  of  rough  timber,  averag- 
ing in  weight  about  one  ton.  An.  80-gun  ship  consumes  as  many 
as  2000  trees,  averaging  about  two  tons  each. 

Timber  is  divided  into  three  sorts,  viz.,  square,  which  is  the 
full  size  of  the  tree,  having  only  its  sides  squared  ofi" ;  thick 
stuff,  which  is  square  timber  cut  into  diflerent  thicknesses  from 
4^  inches  to  10,  but  the  whole  depth  of  the  tree;  &nd plank,  which 
runs  from  4  inches  down  to  1^  ;  all  under  that  size  being  called 
board. 

Deals  occur  in  lengths  of  10, 12,  and  14  feet,  varying  in  thick- 
ness from  3  inches  to  ^  inch,  and  averages  9  inches  in  breadth. 

*  A  very  elaborate  account  of  docks  of  all  kinds  will  be  found  in  a  volume 
recently  published  by  Mr.  Stewart  of  America. 
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Those  which  are  ^  inch  thick,  saejlat  deals ;  1^  inch  are  whole 
deals, 

Kyanising  and  BumettisingaxQ  somewhat  similar  processes,  by 
which  timber,  canvass,  and  cordage  are  so  readilj  seasoned  as  to 
be  preserved  from  the  injurious  effects  of  dry  rot,  mildew,  &c^ 
and  premature  decay. 

In  the  former  of  these,  the  article  is  steeped  for  a  certain 
length  of  jtime  in  a  solution  of  corrosive  sublimate  and  water. 
In  the  latter,  as  used  in  Her  Majesty's  dockyards,  canvass 
and  cordage  are  immersed  for  48  hours  in  a  solution  of  chloride 
of  zinc  and  water,  in  a  wooden  tank,  in  the  proportion  of  1 
pound  of  the  chloride  to  4  of  water.  Timber  is  placed  in  a 
wrought  iron  chamber,  which  contains  about  20  loads  at  once; 
and  after  the  air  is  exhausted  from  both  timber  and  chamber,  by 
means  of  an  air  pump  which  is  worked  by  a  steam  engine,  the 
solution  is  forced  into  the  timber  by  a  Bramah's  forcing  pump, 
which  exerts  a  pressure  upon  it  equal  to  150  pounds  on  the 
square  inch  for  eight  hours. 

^  Unless  wood  is  previously  well  seasoned,  to  char  or  paint  it 
accelerates  decay  by  preventing  the  natural  escape  of  the  juices; 
»  seasoning  requires  from  two  to  eight  years."* 

The  difficulty  and  expense  involved  in  procuring  suitably 
curved  timber  for  ship-building  purposes,  as  well  as  the  labour 
and  waste  incurred  by  **  conversion**  seem  about  to  be  diminished 
by  timber-bending  machines.  In  these,  straight  timber,  having 
gone  through  a  process  of  steaming,  is  bent  into  the  desired 
form;  not  only  increasing  its  value,  but  economising  time,  and 
avoiding  that  impairment  of  strength  which  is  consequent  on 
cutting  wood  against  the  grain.  We  are  told,  for  instance,  that 
in  one  of  these  machines  a  piece  of  straight  oak,  14  feet  long 
and  16  inches  square,  whose  value  is  about  3/.,  after  being  bent 
into  the  requisite  angle  is  enhanced  to  three  times  its  value,  and 
that  ten  such  pieces  may  be  thus  shaped  in  as  many  hours.f 

ifECHANlGAL  PBOFEBTIES  OF  MATEBIALS  USED  IN  CONSTRUCTION 

Timbers'  are  joined][together  by  scarphing,  morticing,  halving, 
dovetailing,  &c.  (fig.  12.),  and  when  great  strength  is  required, 
it  is  usual  to  make  use  of  coakings,  bolts,  and  iron  bracings. 

*  Aide  M^olre.  j  Nautical  Magazine. 
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Fig,  la. 
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The  strength  of  timber  is  variable,  being  affected  not  only  by 
its  place  of  growth,  but  degree  of  seasoning.  Trees  that  have 
been  grown  on  monntainoos  districts  are  stronger  than  those 
grown  on  plains.    Boots  and  trunks  are  stronger  than  branches. 

The  strength  of  cast  iron  is  not  reduced  by  increase  of  tem- 
perature, provided  it  be  not  heated  so  as  to  be  red  hot. 

The  tensile  force  of  wrought  iron  is  nearly  four  times  as  great 
as  that  of  cast  iron. 

The  tenacity  of  metal  is  sometimes  increased  by  hammering 
or  wire  drawing ;  that  of  copper  being  nearly  doubled.  The 
consolidation  is  produced  chiefly  at  the  surface,  and  hence  a 
slight  notch  with  a  file  will  materially  weaken  a  hard  metallic 
rod. 

The  strength  of  beams  is  affected  by  the  form  of  their  trans- 
verse sections;  thus  a  rectangular  beam  (submitted  to  transverse 
pressure),  with  its  narrow  side  horizontal,  is  stronger  than  with 
its  broad  side  horizontal  in  the  same  proportion  as  the  broad 
side  is  wider  than  the  narrow  one. 

A  beam  whose  transverse  section  is  wedge-shaped,  placed, 
with  its  narrow  edge  upwards,  supported  at  each  end,  the  strain 
being  on  any  intermediate  point,  is  stronger  than  another  whose 
section  is  equal,  but  whose  form  is  rectangular.  If,  however, 
such  beam  be  supported  at  only  one  point,  it  should  be  placed 
with  its  narrow  edge  downwards. 

An  iron  bar  4  inches  deep,  and  J  inch  thick,  will  carry  nearly 
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four  times  as  much  as  a  bar  of  1  inch  square,  though  the 
quantity  of  material  is  the  same  in  both  cases. 

By  increasing  the  distance  between  the  supports  of  a  beam, 
the  strength  is  proportionately  diminished ;  twice  the  distance 
weakens  it  by  one  half;  half  the  distance  will  enable  it  to  bear 
twice  the  pressure. 

If  the  pressure  be  equally  distributed  over  the  whole  beam, 
instead  of  being  concentrated  at  one  point,  the  power  of  suspen- 
sion will  be  twice  as  great  as  if  it  were  applied  at  the  middle. 
Each  point  of  a  beam  has  greater  sustaining  power  the  nearer 
it  is  to  the  point  of  support ;  so  that  in  loading,  less  weight  should 
be  thrown  on  the  centre  than  elsewhere.  If  a  beam  be  twice  as 
brwid  as  another,  it  will  be  twice  as  strong ;  but  if  it  be  twice  as 
deep,  it  will  he  four  times  as  strong. 

The  strength  of  a  beam  supported  at  both  ends,  is  twice  as 
great  as  that  of  a  single  beam  of  half  the  length  which  is  fixed 
at  one  end  ;  and  the  strength  of  the  whole  beam  is  again  nearly 
doubled,  if  both  the  ends  be  firmly  fixed.* 

The  following  figures  are  the  results  of  experiments  made  on 
the  transverse  strength  of  various  materials  similarly  formed. 


Strength  of) 

a  piece  1  foot 

long,  and  1 

inch  square. 

English  oak   - 

■• 

- 

964  pounds. 

»» 

- 

- 

436 

f> 

Biga  oak 

- 

- 

714 

n 

Biga  fir 

- 

- 

'     •        369 

»» 

Dantzic  yellow  fir 

- 

- 

870 

»» 

American  pine 

- 

- 

658 

»> 

„        white  spruce  fir 

- 

570 

t» 

„        red  pine 

- 

- 

447 

» 

New  England  fir  or 

yellow 

pine 

367 

19 

Cast  iron  bar 

- 

- 

-       2691 

»t 

*  Mr.  Dobflon  states  that  the  results  of  experiments  made  for  the  purpose  of 
ascertaining  the  transverse  strength  of  beams  may  be  thus  expressed:  — 

Let  s  be  the  weight  which  would  break  a  beam  of  given  length,  and  scant- 
ling, fixed  at  one  end  and  loaded  at  the  other ;  then  2 1  would  break  the  same 
beam  fixed  at  one  end  and  uniformly  loaded  ;  4  t  would  break  the  same  beam 
supported  at  each  end  and  loaded  in  the  middle  ;  6 1  would  break  the  same 
beam  fixed  at  each  end  and  loaded  in  the  middle  ;  8  a  would  break  the  same 
beam  supported  at  each  end  and  uniformly  loaded  {  12  t  would  break  the 
same  beam  fixed  at  each  end  and  uniformly  loaded. 
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In  the  next  Table  we  have  the  results  of  experiments  made  on 
the  transverse  strength  of  cast  iron  bars,  all  having  the  same 
section,  bat  differently  formed. 


DcMription  of  Cut  Iron  Ban. 


A  bar  of  1  inch  square  ...... 

II  ...... 

Half  the  above  bar       ...... 

A  bar  of  I  inch  square,  the  force  acting  in  the  di. 

rection  of  the  diagonal     ..... 

Half  the  above  bar,  do.        ..... 

Bar  of  2  inches  deep  by  i  inch  thick,  or  the 

depth  to  the  breadth  as  4  to  1 
Half  the  above  bar,  do.        ..... 

Bar  of  3  inches  deep  by  J  inch  thick  ;  or  the 

depth  to  the  breadth  as9toI. 
Half  of  the  bar  do.       ...... 

Bar  4  inches,  by  4  inch  thick  ;  or  the  depth  to 

the  breadth  aslBtol 
Edge  or  angle  up         ...... 

M       angle  down     ...... 

Half  the  first  triangular  bar,  angle  up         .       > 

Half  the  second  triangular  bar,  angle  down 

A  feather  edged  or  X  bar,  2  inches  deep  by  2 

wide,  with  the  edee  up      -       -        -       -       - 


Weiffht 

Dittanoe 

that 

of  Sup* 

broke  the 

poro. 

piece  in 

ft  in. 

3    0 

897 

2    8 

1086 

I    4 

2320 

2    8 

851 

1    4 

1587 

2    8 

2185 

1    4 

4506 

2    8 

3588 

1    4 

6854 

2    8 

3979 

2    8 

1437 

2    8 

840 

1    4 

3059 

1    4 

1656 

2    8 

3^5 

Welf^that 
would  break  a 

piece  1  ft. 
looK  and  1  in. 
deep  of  the 
same  propor- 
tions aa  the 
specimen*. 


2691 
2<)96 
3093 

802 

748 

728 
761 

354 
338 

166 
1660 

970 
1770 

960 

1035 


Rules  for  the  Transverse  Strength, 

The  last  columns  in  the  above  tables  show  the  weight  that 
would  break  a  beam  or  bar  1  foot  long  and  1  inch  square  ;  and 
as  the  strengths  of  rectangular  beams  are  as  the  breadths  mul- 
tiplied into  the  square  of  their  depths  directlj,  and  is  the  lengths 
inversely,  we  have  this  proportion  :  As  the  weight  that  will  break 
an  inch  bar  one  foot  long  is  to  the  length  of  the  given  beam  in 
feet ;  so  is  any  given  weight  to  the  breadth  multiplied  into  the 
square  of  the  depth  of  the  beam  it  would  break  ;  and  one  fourth 
only  of  the  breaking  weight  should  be  the  total  load  on  the  beam 
in  practice.* 

From  the  following  table,  the  tensile  strength  and  power  to 


*  Nicholson's  Practical  Carpentering. 
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resist  compression  of  any  of  the  materials  mentioned,  may  be 
calcolated  bj  simple  proportion  ;  that  is,  as  the  weight  in  pounds 
that  would  break  a  piece  1  inch  square,  is  to  1  inch,  so  is  the 
"weight  to  be  supported  to  the  area  of  the  piece  in  inches  which 
would  break  hj  that  weight ;  and  four  times  that  area  should 
be  the  size  of  the  piece  used  to  support  such  a  weight. 


Material. 


Ash      •---•. 
Beech  -----. 

Birch 

Cedar  ------ 

Deal,  Christiania   -        .        -        . 

„     Norway  Spruce     - 

„      English        -        -        -        . 

Elm     ...       -        {^"' 

Fir,  Memel  -        -        -        -        - 

ff  Riga 

Larch  ------ 

Mahogany    ----- 

oak     -       -       -       -       {f-- 

Pine,  red       ----- 

Teak    -        ...       {^- 

Cast-Steel      -        -        -        -  - 
Iron,  Swedish  malleable 

„     English  ditto.         -        .  - 
Cast-iron  horizontal  castings  - 

Gun  metal    -        -        -        -  - 

"Wrought  copper    -        -        -  - 
Brass    ------ 


Force  in  lbs. 

avoir,  per 

square  inch  to 

pull  it 

asunder. 

Force  in  lbs. 

avoir,  per 
square  inch  to 

crush  it. 

14-130 

9*363 

12-225 

9-363 

1-500 

5-467 

5-674 

12-346 

6-586 

17-600 

7-000 

9-720 
15-040 

\  10-331 

9-540 

6-499 

12-203 

12-240 

8-041 

8-198 

10-367 

4-684 

25-851 

9-509 

10-038 

7-518 

12-915 
15-405 

1  12-101 

134-256 

72-064 

12  tons. 

55-872 

18-656 

156-375 

36-368 

33-792 

103-040 

17-968 

164-864 

With  a  certain  limitation  as  to  thinness,  the  strength  of  a 
tube  is  greater  than  that  of  the  same  quantity  of  matter  made 
into  a  solid. 

In  columns,  every  piece  of  timber  intended  to  sustain  great 
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cmshing  force,  should  be  at  least  as  many  inches  in  thickness  as 
it  is  feet  in  length. 

^  Malleable  iron  plates  are  five  times  stronger  than  oak  ;  or 
in  other  words,  their  powers  of  resistance  to  a  force  applied 
to  tear  them  asonder,  is  as  5  to  one;  making  an  iron  plate  ^  inch 
thick  equal  to  an  oak  plank  2^  inches  thick." 

**  The  mere  dimensions  of  iron  materials  are  not  a  snfficient 
guide,  if  quality  be  not  also  carefully  considered.  The  continued 
action  of  passing  water,  of  heat,  or  of  magnetism,  have  caused 
curious  alterations  in  the  quality  of  iron,  the  very  particles, 
seeming  to  have  become  altered  in  internal  arrangement  and 
form,  after  the  lapse  of  a  few  years.*' 

*'  Steel  is  used  for  slide  faces,  and  though  so  hard,  is  liable  to 
'  cutting'  by  steam.  It  heats  and  adheres  sooner  than  malleable 
iron." 

Soft  metal  is  a  composition  of  copper  1  pound,  tin  50  ponnds, 
and  regulus  of  antimony  5  pounds,  valuable  for  lining  staffing 
boxes,  &c.,  where  there  is  great  heat  and  friction.  When  screw 
propellers  were  first  tried,  hard  bearings  were  used  ;  but,  be- 
coming heated,  and  consequently  welded  to  the  shaft,  were  torn 
out  of  place.  Soft  metals  have  been  found  to  answer  better,  and 
lignum  vitas  is  now  preferred  to  all  other  materials  for  this 
purpose. 

"  Vulcanised  Indian  rubber  is  much  used  for  valves,  but  requires 
to  be  watched  and  frequently  replaced,  as  it  yields  and  loses 
shape  by  degrees.  It  will  evaporate  under  a  very  high  degrte 
of  heat." 

Air  pumps  are  lined  with  gun  metal.  The  rods,  buckets,  and 
propellers  are  also  of  this  material. 

All  the  steam  pipes  are  of  copper. 

The  four  following  Tables  may  be  found  useful  as  bearing  on 
the  weights  of  several  substances  used,  more  or  less,  in  the  con- 
struction of  vessels.  The  1st  comprises  cubic  feet  and  inches, 
with  specific  gravity  ;  the  2nd  gives  ihe  weight  of  flat  bar  iron 
in  pounds,  and  fractional  quantities  ;  the  3rd  comprises  the 
weight  and  thickness  of  different  metals  ;  and  the  4th  gives  tiie 
corresponding  weight  and  length  of  iron  square  and  round. 
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Tablb  L,  containi$ig  the  weight  m  pounds  avoirdupois  of  a  cubic 
foot;  the  number  of  cubic  inches  in  one  pound;  and  also  the 
specific  gravities  of  the  substances  chi^y  used  in  construction. 


Weight  of  a 

Number  of 

MamM  of  bodies. 

cubic  foot  in 

cubic  Inches  in 

Specific  gravity. 

lbs. 

a  pound. 

Copper,  cast  - 

549-25 

3-146 

8-607 

Copper,  sheet - 

557-18 

3103 

8-785 

Brass,  cast     - 

52475 

3-293 

8-399 

Iron,  cast 

445-43 

3-802 

7-200 

Iron,  bar        -        - 

476-93 

3-623 

7-600  to  7-800 

Lead     -        -        - 

709-00 

2-437 

11-446 

Steel,  soft       -        - 

489-56 

3-530 

7-780 

Steel,  hard     - 

488*50 

3-537 

7-840 

Zinc,  cast 

449-37 

3-845 

7-028 

Tin,  cast 

455-75 

8-790 

7-291 

Bismuth 

619-50 

2-789 

9-810 

Gun-metal 

549-00 

8-147 

8-460 

Sand     - 

9500 

18-190 

1-886 

Coal      - 

78-12 

22-120 

1-240 

Brick     - 

125-00 

13*824 

2-168 

Stone,  paving 

15100 

11-443 

2-481 

Slate      -        -        - 

167-00 

10-347 

2-888 

Marble  -        -        - 

17137 

10-083 

2*695 

White  le^d     - 

197-50 

8-750 

6-730 

Glass     .        -        - 

180-00 

9-600 

2-453 

Tallow  -        -        - 

59-06 

29-258 

Cork      - 

15-00 

115-200 

•240 

Inarch    -        -        - 

34-00 

50-823 

•522 

JSilm       •        -        - 

34-75 

49-726 

•588 

Pine,  pitch     - 

41-25 

41-890 

-660 

Beech    -        -        - 

43-50 

39-724 

•792 

Teak     - 

46-56 

37-113 

•657 

Ash       -        -        - 

47-50 

36-370 

-845 

Mahogany 

53-25 

32-449 

•800 

Oak       -        -        - 

60-62 

28-505 

•972 

Oil  of  turpentine    - 

54-37 

31-771 

Olive  oil        -        - 

57-18 

30-220 

•915 

Xinseed  oil    - 

58-25 

29-655 

Spirits,  proof  - 

57-93 

29-288 

Water,  distiUed      - 

60-50 

27-648 

I'OOQ 

„         sea     -       - 

64-25 

26-894 

1^027 

Tar 

63-43 

27-242 

Vinegar 

64*12 

26-949 

Mercury- 

848-00 

2-057 

13-598 
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Tablb  n.  —  7^  weight  of  one  fool  of  fiat  bar   irmt    ckt^ 
tn  poandi  and  handredlh  parte. 


l',,r,,.,1'„„l,„l..„„.„-kn.H.                      1 

BTHdIh. 

l'6 

lb. 
0-21 

0-ae 

0-29 
0-32 

0-37 
0-38 
0-42 

0-*7 

o-sn 

0-53 
0-55 
0-58 

:: 

0-6( 

071 
0-74 
Q-76 
079 
O'Sa 

i 

llv 
0-42 
0-*7 
0-S2 

083 

::: 
E 

1-05 
I-IO 
1-15 
1-20 

131 
l-3b 
1-42 
1-47 
1-52 
1-5B 
1-63 
L-6a 

± 

lb, 
0'84 
0-94 
1-05 
1-16 
V26 
1-37 
1-47 
1-58 
1-68 
179 
1-89 
2-00 
2-10 

2'3I 
241 
2-52 

',?, 

2-83 
2-94 

3-05 
313 

3-33 

1-41 

1-57 
173 
1-S9 
2-05 
a-21 

a-37 

2-52 

3™ 
3-lft 
3'31 
3'4G 
3'62 
379 
3'94 
409 

4-41 
4-57 
473 

S-04 

i 

lb. 
1-68 
1-89 

2-31 
2-S2 

S-94 
3-15 
3-36 

as; 

3-99 
4'20 

4-63 

504 
3-25 
B-46 
5-87 
5-88 
6-09 
6-30 

a-io 
a-36 

2-62 
2-89 
3-15 

3-68 
3-94 
4-20 

472 
4-99 
5'2S 

5-77 

6-30 
6-56 
6-82 

7-35 
7-61 
7-88 
8-14 
8-40 

i 

2-52 

a-84 

3-47 
379 
4-10 

473 
5-01 

fi-se 

5-67 
5-99 
6-30 
6'GS 
G'9S 

7-56 
7-88 
8-19 
651 
8-82 
9-14 
9-45 
977 
10-08 

2-94 

Hi 

;:;• 

5-52 

625 
6-61 
6-99 
7-33 
7-72 
8-08 
B'45 

9-19 
9-55 
9-93 
10-29 
10-66 
11-03 
11-40 
1176 

iQCh. 

lb. 
8-36 

i 

s-04 
5-46 
5-SB 
6-30 
672 
7-14 
7-56 
7-9B 
8-40 
8-82 
9-24 

10-08 
10-50 
10-92 

1176 
12-18 
12-60 
13-02 
13-44 

I..C 

i 

1 
1 

1 

s 

2 

a 

2 

9 
2 
3 

3 
3 

3 
8 

a 

3 

* 

TiBLK  UL—Tlie  wcinlii  of  afoot  superficial  of  wroui/kt 
and  east  iron.  ^.  /iccording  to  the  about  thicineti. 

Wrought 

Iron     - 

Cast  Iron 

Drtus       - 

Copper 
Lcaii,  cnat 

a-3S 

2-81 

1 

ll-3fl 
147B 

lfi-l2 
14-a6 
17'03 
17-34 
22-17 

20 
22 

s 

16 

70 
12 

25 

23 
28 

20 

90 
95 

30-24 
JS'12 

34-68 
I44-34 

35-28 
32-8  L 
3972 
W4fl 
51-73 

40-32 

37-50 
45-40 
46-24 

59-12 

Example.  To  find  the  weight  of  aliavof  iron4feet  long, 
2  inchL'Hwidi'jOiid  J  inch  thick,  bjthe  abovoiablei  1  f(KHwt'i};hH 
5-04  iKiuuils,  which,  if  multiplied  bj  4  (the  length),  will  give 
20-16  potindB,  or  20^  pounds,  the  weight. 


conTBuCTum. 


Sac.»  lH>i>. 

ll«.i>  !>«<. 

w™*h.. 

c«. 

W.«.(l«. 

C(«. 

SeuiUlnK. 

IiHhn. 

FOUDdl. 

Fooodt. 

Incb. 

raa*.. 

'""^ 

0-31 

0-2(1 

i 

0-16 

0-lS 

0-47 

0*6 

1 

0-37 

0  34 

0-8* 
1-31 

0-78 
1-39 

0-66 
1-03 

0^61 
0-9« 

1-S9 

8-39 

1-18 

1-88 

Inch. 

8-36 

3-12 

Inch. 

9-64 

S-45 

1 

4-25 

3-95 

3-34 

3-85 

1 

6-35 

5-90 

4-64 

7-56 

7-03 

0-94 

5-59 

1 

8'87 

a-2s 

6-97 

1 
I 

11-81 

9-57 
10  98 

998 

8-62 

3 

13-44 

1350 

10-S5 

9-71 

9 

lS-17 

14-11 

a 

11-92 

11-08 

^ 

17-81 

1580 

21 
9 

13-37 

12-40 

a 

18-95 

17-oa 

14-87 

13-84 

s 
a 

19-53 

2 

2315 

21-53 

2 

16-91 

s 

3 

as-41 

23-63 

2 

19-97 

17-56 

aj-?7 

91-81 

20-29 

3 

30-24 

28-12 

22-09 

H 

35-49 

33-00 

3 

27-88 

95-92 

H 

41-16 

38-2B 

3 

32-34 

30  06 

3| 

37-12 

34-59 

i 

53-78 

60-00 

*i 

60-69 

56-44 

*\ 

47-66 

44  33 

t\ 

75-81 

70-50 

53-44 
59-54 

49-60 

s' 

84-00 

78-12 

5 

61 -.le 

51 

93 -61 

8613 

51 

79-82 

74-19 

H 

94-53 

6 

95-00 

B8-35 

H 

11109 

«i 

111-64 

103-70 

6 

120-96 

119-50 

7 

12930 

12 

4S3'84 

45000 

12 

38000 

353-42 

1  fbot  cabe  of  wTOQght  iroi 
H     close  hammered  - 
„     cast  iron  (aTcrage) 


will  weigh  (average)     475  ponnds. 
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Bolts  occur  in  great  variety  ;  their  sizes  are  denoted  by  their 
diameter,  and  their  particular  dimensions  are  determined  by 
the  tension  to  which  they  are  meant  to  be  exposed ;  generally 
speaking,  that  diould  not  exceed  one  fifth  of  their  tabulated 
strength.  They  are  made  both  of  iron,  copper,  and  a  com- 
position of  copper  and  zinc.  The  bolts  are  formed  like  the 
letter  T*  Saacer-headed  are  flat,  and  collar-headed  are  thicker 
for  the  head.  When  bolts  have  to  resist  great  strain  in  the  di- 
rection of  their  length,  their  points  are  riveted,  clenched,  or 
fore-locked  over  a  ring,  or  washer.  In  other  cases,  their  points 
are  merely  jagged,  being  then  rag-bolts,  which  are  easily  drawn 
out  by  a  direct  strain.  Eye  bolts  have  an  eye  formed  in  one 
end,  and  are  driven,  when  possible,  edgeways  to  the  strain  they 
have  to  bear.  When  the  strain  which  they  are  intended  to 
resist  is  unusually  great,  they  are  formed  with  a  shoulder,  and 
are  driven  through  an  iron  plate  with  that  projection  in  the  di- 
rection of  the  strain. 

The  adhesive  force  of  nails  or  bolts  is  greater  when  driven 
across  the  grain,  than  with  it ;  thus,  a  sixpenny  nail,  73  to  the 
pound,  2^  inches  long,  driven  into  dry  elm  to  the  depth  of  1 
inch  across  the  grain,  requires  a  force  of  327  pounds  to  extract 
it ;  whereas,  driven  with  the  grain,  it  may  be  extracted  by  a 
force  of  257  pounds.  The  same  nail,  driven  2  inches  into  diy 
oak,  requires  a  steady  force  of  more  than  half  a  ton  to  extract  it. 

Screws  2  inches  in  length,  *22  diameter  at  the  exterior  of  the 
threads,  *15  diameter  at  the  bottom,  *305  depth  of  thread,  and 
having  twelve  threads  in  an  inch,  have  been  passed  through 
different  pieces  of  wood,  each  of  which  was  }  inch  thick,  and 
drawn  out  from  the  following  woods  by  the  annexed  weights: — 
Beech,  460  pounds;  another  specimen,  790  pounds;  ash,  790 
pounds;  oak,  760  pounds;  mahogany,  770  pounds;  elm,  655 
pounds.  The  force  required  to  draw  similar  screws  out  of  deal 
and  the  softer  woods  was  about  half  the  above. 

The  following  table  exhibits  the  relative  adhesion  of  nails  of 
various  kinds  when  forced  into  dry  deal  at  right  angles  to  the 
grain  of  the  wood.* 


*  Experiments  by  Mr.  Beyan. 
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Description  of  nails  used. 

Number 

to  the  lb. 

avoir. 

Inches 
long. 

Forced 
Inches  into 
Che  wood. 

Founds 

requitite 

to  extract* 

Fine  Sprigs     - 

4560 

0-44 

0-40 

22 

Ditto 

3200 

0-53 

0-44 

37 

Threepenny  brads   - 

618 

1-25 

0-50 

58 

Cast-iron  nails 

380 

1-00 

0-60 

72 

Sixpenny  nails 

73 

2-50 

1-00 

187 

Ditto 

e  •  • 

ee  • 

1-50 

327 

Ditto 

•  •  • 

•  •  • 

200 

530 

Fivepenny  nails 

139 

2-00 

1-50 

320 

A  sixpenny  nail  driven  into  diy  elm  to  the  depth  of  1  inch 
across  the  grain,  required  a  pressure  of  327  pounds  to  extract; 
and  the  same  nail,  driven  endways,  or  longitudinally  into  the 
same  wood,  was  extracted  with  a  force  of  257  pounds.  The  same 
nail  driven  2  inches  endways  into  dry  deal,  was  drawn  by  a  force  of 
257  pounds;  and  to  draw  out  one  inch,  under  like  circumstances, 
took  87  pounds  only.  The  relative  adhesion,  therefore,  in  the 
same  wood  when  driven  transversely  and  longitudinally,  is  100 
to  78,  or  about  4  to  3  in  dry  elm  ;  and  100  to  46,  or  about  2  to  1 
ijpL  deal ;  and  in  like  circumstances,  the  relative  adhesion  to  elm 
and  deal  is  as  2  or  3  to  1.  In  other  species  of  wood,  the 
requisite  force  to  extract  the  nail  was  different :  thus,  to  extract 
a  common  sixpenny  nail  from  a  depth  of  1  inch  out  of  dry  oak, 
required  507  pounds;  dry  beech,  667  pounds;  green  sycamore, 
312  pounds;  so  that  it  would  require  a  force  of  about  half  a 
ton  to  extract  a  sixpenny  nail  which  was  driven  two  inches  into 
dry  oak.  A  common  screw  of  }  inch  was  found  to  have  an 
adhesive  force  of  about  three  times  that  of  a  sixpenny  nail. 


In  the  Mould  Loft  are  to  be  found  the  drawings  of  the  vessel 
which  the  designer  purposes  to  build.  By  these,  the  form  and 
dimensions  of  every  particular  piece  of  wood  that  is  to  enter  into 
the  structure,  are  determined. 

The  principal  one  is  the  Sheer  Drawing.  It  represents  the  vessel 
in  her  length,  breadth,  and  depth;  and  is  composed  of  three  plans; 
viz.,  the  sheer  plaji,  which  is  a  vertical  section,  passing  through  the 
vessel  in  its  whole  length,  fore  and  aft,  dividing  it  into  two  equal 
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parts.  On  this  plan  (fig,  1 3.)  are  represented  the  length  and  depth 
of  the  keel,  the  rake  and  height  of  the  stem  and  stem-posts,  the 
position  of  the  frames,  water-lines,  decks,  ports,  masts,  channels, 
rudder,  screw  aperture,  &c  The  half-hreadlh  plan  contains 
the  several  half-breadths  at  eveiy  frame  of  timbers  at  the  diJBferent 
heights  of  the  water  lines,  main  breadth,  top  sides,  riband  lines, 
&c.  The  body  plan  represents  transrerse,  or  athwart  ships 
sections  of  the  ship,  perpendicular  to  the  keel.  The  several 
breadths  and  particular  form  of  eveiy  frame  of  timbers  are 
described  on  this.  In  the  body  plan,  the  half-breadths  of  the 
fore  body  are  shown  on  the  right,  and  those  of  the  after  body  on 
the  left  of  the  middle  line. 

From  these  drawings,  the  form  of  the  ship  is  ''laid  off"  in 
full  size  on  the  floor  of  the  mould  loft.  Moulds  of  thin  fir 
boardings  are  then  formed,  and  bj  these  the  timbers  are  worked 
into  shape. 

The  Ked  is  made  of  elm  in  pieces,  scarphed  and  coaked  to- 
gether. 

The  Stem  is  connected  with  the  fore  end  of  the  keel  hj  a  knee, 
and  is  strengthened  on  its  after  side  bj  the  apron  and  stemaon. 

The  Knight-heads  rise  from  the  apron  on  each  side  of  the  stem. 

The  Stem-post  is  connected  with  the  after  end  of  the  keel  bj 
tenons  and  plates  of  metal ;  it  is  strengthened  on  its  fore  side 
bj  the  inner  stern  post,  and  its  after  side  is  fitted  with  braces 
for  the  rudder. 

The  Deadtpood  are  chocks  of  timbers  fastened  along  the  upper 
side  of  the  keel,  which  form  a  seating  for  the  floor  timbers, 
and  which  are  shaped  into  the  form  in  the  fore  and  after  parts 
of  the  ship.  In  vessels  intended  for  the  screw,  an  aperture  is  cut 
in  the  after  part  of  the  after  deadwood,  and  an  additional  stem 
post  called  the  Body  Post  introduced  at  the  fore  part  of  the 
cutting.  Where  the  mn  is  abropt,  the  fore  part  of  this  aperture 
intrades  upon  the  body  of  the  ship,  and  the  flat  surface  is  planked 
in  athwart  ships. 

The  Keelson  lies  fore  and  aft  on  top  of  the  keel,  deadwood, 
and  floors,  and  being  bolted  through  all,  unites  these  timbers  in 
one  mass. 

The  Floors  are  timben  extending  on  each  side  of  the  keel  to 
about  a  quarter  of  the  breadth  of  the  ship. 

A  Frame  of  timbers  is  composed  of  the  floor  timber,  two  or 
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more  fiittocks,  and  a  top-tiinber  on  each  side ;  that  which  encloBca 
the  greatest  space  is  called  the  Jiain  frami.  The  frames  give 
the  fonn  to  the  vessel  athwart  ships,  are  put  together  on  the 
gronnd,  their  ends  being  connected  hj  cooks,  and  then  placed 
across  the  deadwood. 

The  Baaia  serve  to  support  the  decks,  as  well  as  to  connect 
and  preserve  the  sides  at  their  proper  distance  apait ;  their  ends 
are  secured  abOTe,  by  the  water  ways,  beneath  by  Iha  shelf 
piece,  and  also  b;  iron  braces,  or  knees. 

These  are  the  principal  timbers  which  compose  the  skeleton  of 
the  ship.  The  sides  are  connected  with  the  stem  and  stem  poita 
by  iron  fastenings  called  Breast  hooks  and  crutches ;  and  the 
whole  fabric  is  further  united  by  iron  bands  colled  riders,  which 
nm  diagonollj  along  the  inside  of  the  Irame  timbers.  This 
additional  strengthening  is  known  as  fnuniu;,  and  acts  against 
the  inclination  which  the  extremities  have  to  droop,  or  hog. 

The  Side  KeeUona  are  short  intemal  keels,  which  are  laid  atioat 
six  feet  on  each  side  of  the  keelson.  Their  use  is  to  divide  with 
the  floor  timben,  the  strain  caused  by  the  heel  of  the  main  mast 

In  steam  ships  there  are  do  side  keelsons,  but  similar  timber- 
sleepers  are  placed  in  the  sanie  position,  which,  extending  along 
the  bottom  the  whole  length  of  the  enguie-room,  form  a  platform 
for  the  engine. 


I  bang  anaUj  fixed  o 


The  £K^  Ifar  (be  fbra  ukd  n 
kadno;  that  of  tbo  muen  b 
lower  dM^  bcuna. 

Ibe  Fob*  Kal  it  u  additknal  kcd  from  4  to  6  inchca  thick, 
futemd  on  below  die  mam  kecL 

Tbe  Gripe  i*  a  pmjeciion  at  the  ioK  lower  put  oT  tbc  ma. 
Botb  theae  two  but  ouned  Btmenta  ve  meant  to  «er*e  to  prerem 
lee  my,  and  protect  the  adjoining  timben,  when  the  ihip  Mrike* 
the  gnmnd. 

"Due  IJmbat  are  q>aca  left  Tscant  bclvMn  ibe  linber  Mtaka 
and  the  keetooD,  forming  panagea  for  water  to  the  piunp  wcIL 
These  are  coveced  by  solid  iron  plates  which,  lesing  oa  the 
edgei  of  the  keelwm  and  limber  nrakea,  esclade  sach  maittr  a* 
would  be  injnrioDS  to  the  jnmp  TalTes.  Theae  plates,  moreoTa'. 
reptesent  80  much  ballatt. 

Hk  naJimg  a  the  internal,  ai  well  as  the  eilenial  ikio  of 
the  )hip.  That  which  ia  oataido  is  nBoall*  bud  on  in  soakei 
plaeed  "  aocbor-itock  faihion,"  which  ia  considered  the  Mrongeat 
mode  of  arranging  these  lajeis.  At  that  part  near  the  oaler 
line,  called  the  bends,  the?  are  of  oak  -,  and  near  the  keel,  called 
the  garboard  stntkes,  are  of  elm.  Thii  plaokjng  is  fsMcned  bj 
nanaits,  large  wooden  bolts  which,  paving  ihrongh  and  ihrougb. 
■eenifl  both  these  coverings  of  the  inner  planking:  the  principal 
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are  the  ceilings  in  the  holds;  the  aperheting^  which  run  ahoTe  the 
water  wajs;  the  clamps  which  mn  under  the  shelf  pieces ;  and  the 
Umber  strokes,  which  lie  nearest  the  keelson. 

The  Channels  are  strong  platforms  on  the  sides,  abreast  the 
masts,  for  the  purpose  of  giving  greater  spread  to  the  rigging. 
The  binding  of  the  dead  ejes  are  let  into  the  outer  edges,  and 
secured  there  bj  the  channel  rail,  and  an  eje  bolt  is  driven  in  on 
each  side  of  the  dead  ejes  for  the  lanyards  of  the  rigging. 

The  Bill  Boards  are  iron  shod  stools  just  before  and  abaft  the 
fore  channels,  on  which  the  flakes  of  the  anchors  are  stowed. 

The  Cat  He(id  is  a  timber  projecting  on  the  top  of  the  round  of 
each  bow,  by  which  the  anchor  is  stowed.  It  is  pierced  with 
sheaves,  and  fitted  with  eye  bolts,  thumb  cleats,  and  slip. 

The  Head  Knees  project  beyond  the  upper  part  of  the  stem, 
supporting  the  figure  head,  and  are  pierced  inside  with  holes  for 
the  gammoning;  and  outside  for  the  bobstays. 

The  Decks  are  laid  both  fore  and  aft,  as  well  as  diagonally. 
The  spaces  left  open  for  hatch  and  ladder  ways  are  edged  with 
timbers,  those  fore  and  aft  being  called  Coamings,  those  athwart 
ship's  head  Ledges,  those  which  surround  the  mast  and  capstan 
holes  being  called  Partners.  The  decks  are  fastened  by  nails,  called 
dumps,  driven,  as  all  iron  nails  in  ship  building  are,  with  a  twist 
of  tarred  oakum  round  the  head.  The  holes  for  the  cables  are 
strengthened  by  chocks,  lined  with  iron,  and  are  called  the 
trunks. 

The  Riding  Bitts  go  through  the  decks,  and  are  supported  on 
their  fore  side  by  knees,  which  are  let  down  to  the  deck  beams. 
When  there  is  a  cross  piece,  it  is  hooked  on  the  after  side.  All 
ships  of  28  guns  and  upwards  have  two  pairs;  those  which  have 
no  cross  piece,  have  moveable  iron  horns,  called  battledores,  pro- 
jecting from  the  outside,  which  serve  to  keep  the  cables  up  in 
their  place.  The  bitts,  as  well  as  the  hawse  holes,  are  shod  with 
iron,  and  as  this  causes  a  severe  nip  to  cables  when  riding  out  a 
gale,  great  care  is  taken  to  keep  the  cable  shackles  clear  of  both, 
as  well  as  by  veering  a  little  occasionally  (freshening  the  nip),  to 
keep  the  chafe  off  any  one  particular  part  of  the  cable. 

Steam  ships  have  afi^r  bitts  for  towing  purposes  in  addition. 

The  Ports'  Sides  are  formed  by  the  timbers  of  the  frame,  and 
their  upper  and  lower  parts  by  timbers,  called  Sills.  The  port 
lids  are  made  of  fir  of  two  thicknesses,  placed  opposite  ways. 
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I  is  pierced  for  &  scuttle,  whicliGerTes  forTenClIatioii,  Bndslso 
ig  room  for  Che  rammer  etaff,  vhen  the  gtma  are  being 
.ed  in  Bocli  toa-waj  as  necessitates  the  closiag  of  the  ports 
at  loading,  Port  lids  are  secured  by  a  wooden  bar  across 
mside  of  the  port.  Throngb  this  two  iron  books  project; 
■i  book  on  to  ring  bolts  in  the  lid,  and  are  drawn  in  by  iron 

-ges,  and  are  "  triced  up  "  by  a  Cackle  and  chainspan. 

-he  SpiBdie  of  ihe  capstan  ieeve&  through  a  metal  bnshed  hole 
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in  tbe  pMtnen,  inroliDg  in  a  socket  on  the  deck  Mow.  Tte 
upper  part  pagges  throDgh  tbe  nu^a  piece,  the  band,  <m  the 
tides  of  which  stand  the  Wbelpa ;  these  derive  mntnal  mpport 
fnun  cboeka  that  are  let  in  at  lop  and  bottom.    The  top  piece, 

Fig.  18. 


the  Dnm  Head,  ia  Btrengtbened  bj  me^  hands,  and  is  pierced 
with  holes  for  the  bars,  ptna,  and  drop  bolts.  The  lower  part  of 
the  whelps  are  enclosed  bj  a  metal  band,  on  which  the  panls  are 
bolted ;  and  a  corresponding  circular  plate,  the  paal  rim, 
having  cogs,  is  let  into  the  partners,  which,  when  the  panls  are 
down  in  the  proper  direclion,  serve  to  secure  the  capstan  &om 
moving. 

When  ships  hove  a  double  capstan,  the  point  of  tbe  upper 
spindle  is  secnred  to  a  plate,  which  is  received  on  another  one  on 
tbe  head  of  the  lower  capstan.  These  plaiet  have  corresponding 
holes ;  and  when  it  is  desirable  to  connect  both  capstans,  the 
drop  bolts  are  entered,   (Fij.  17.) 

Capilans  fitted  for  chain  messengers  are  made  with  a  Sprocket 
Whed,  the  teeth  of  which  enter  the  mcsaenger  links. 

''n  some  cases  the  cable  itself  is  taken  parti;  ronnd  the 
n,  the  links  either  binding  in  corresponding  indentations 
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made  on  a  melal  catting,  or  elae  working  on  a  tpfocket  wheel, 
the  cable  being  carried  to  itf  own  aide  ronnd  a  friction  roUer. 
{Fig.  18.) 

When  doable  capetani  are  anpplied,  the  lower  one  on] j  ia 
made  to  receiTe  the  chain  meeaenger  or  cable.  Thej  are 
nmiallj  worked  in  connection,  aa  the  npper  deck  afforda  moat 
space  for  the  crewi }  but  the  lower  o^pitan  ia  leldom  manned 
nnlesa  moch  additional  force  ia  reqoired. 

Number  and  length  of  bars  :— 


18 

gans 

28 

w 

86 

w 

74 

M 

80 

99 

100 

♦» 

120 

n 

No. 

Laiftb. 
F«cc 

- 

10 

9t) 

- 

10 

-       10-0 

- 

-       11-6 

- 

-       12-6; 

- 

-       13-0 

- 

-       13*6 

• 

-       14-0 

The  Compre$9or9  are  arrangementa  for  controlling  the  cablea  i 
those  moetlj  used  are  iron  levers  placed  under  the  beams  orer 
the  cable  lockers,  and  worked  bj  tacklea. 

Scuppers  are  usually  placed  up  and  down  ;  but  when  given  a 
little  rake  aft,  they  discharge  equally  well,  and  do  not  admit 
water  so  easily  when  the  ship  is  rolling.  The  lee  side  of  a  lower 
deck  may  be  kept  dry  by  boring  the  scupper  plugs  out  and 
fitting  a  leather  valve  at  the  small  end.  The  Bow  Scuppers  will 
be  always  out  of  repair  and  admit  water,  unless  let  well  into  the 
wood  and  made  to  stand  upright. 

The  Hawse  Bucklers  are  wooden  blocks,  which,  after  the  plugs 
are  driven  in,  close  up  the  hawse  holes  inside.  Those  in  one 
piece  are  called  blind  bucklers.  They  are  secured  in  their  place 
by  iron  bars. 

The  Hold  is  divided  into  the  different  compartments  by  strong 
oak  bulk-headings  or  partitions,  the  planks  of  which  are  tongued 
at  the  joinings  of  the  edges  with  strips  of  iron.  Those  of  the 
magazine  are  treble,  and  formed  diagonally,  each  layer  running 
in  opposite  directions,  having  felt  and  mortar  between  them. 
The  top  or  crown  is  covered  with  thick  planking,  and  also 
protected  with  mortar. 

The  Magazines  are  entered  through  inner  and  outer  handing- 
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rooms,  the  doors  of  which  are  perforated  with  holes  sufficiently 
large  for  the  passage  of  cartridge-hoxes ;  and  hoth  these  rooms,  as 
well  as  the  magazine  itself,  are  lighted  hj  lanterns  placed  in 
separate  adjoining  chambers  called  light  rooms. 

The  air  necessary  for  the  consumption  of  lights  'and  people 
employed  in  the  supply  of  powder,  is  supplied  from  the  limbers. 

The  Engine  Boom  partitions  are  of  iron.  A  bulk-head  of  that 
metal  running  fore  and  aft  on  each  side,  leaving  a  space  between, 
itself  and  the  ship's  side,  forms  the  coal  bunkers.  By  this 
arrangement  the  machinery  is  protected  from  injuries  by  hori- 
zontal fire  from  an  enemy.  The  bunkers  are  filled  from  the  deck 
overhead,  and  are  discharged  through  openings  into  the  stoke- 
hole. As  one  or  other  of  these  apertures  is  always  open,  no 
danger  can  arise  from  such  explosions  as  occur  where  coal  has 
been  so  closed  in  as  to  confine  the  hydrogen  gas  which  invariably 
generates,  and  which  ignites  on  the  approach  of  flame.  Several 
colliers  have  very  recently  been  seriously  injured  by  neglect 
of  this  consequence  ;  and  where  coal  has  been  stowed  in  large 
tanks,  made  on  purpose  for  its  reception,  explosions  have  not 
been  unfrequent.  So  that  in  the  stowage  of  coal,  its  chemical 
properties  must  be  considered,  or  else  they  will  force  themselves 
on  our  notice. 

In  Caulking,  the  seams  are  driven  open,  reamed,  and  oakum  in 
proportion  to  the  thickness  of  the  planking  driven  in.  They  are 
then  covered  and  payed  with  pitch  or  marine  glue.  The 
planking  in  the  holds,  called  the  lining,  is  only  chintzed,  t.  e. 
the  oakum  is  neither  hardened  in  nor  payed. 

GOFPERINa. 

Many  remedies  have  been  applied  to  preserve  the  ship's 
bottom  from  the  ravages  of  marine  animals,  and  from  tiie 
adherence  of  marine  vegetables.  Lead  and  wooden  sheathing 
obtained  until  the  introduction  of  copper  in  1761.  In  Sheathing, 
the  wood  was  closely  studded  with  nails,  and  then  overlaid  wii 
pitch,  a  process  which  was  called  graving.  In  Coppering,  the 
sheets  are  fastened  on  with  composition  nails ;  the  sheets,  being 
4  feet  long  and  14  inches  wide,  are  placed  lengthways  with  the 
sheer  of  the  ship.  Their  lower  edges  overlap  the  upper  ones  of 
those  below,  and  their  after  ones  the  foremost  of  tiiose  abaft 
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Fig,  19. 


them.  This  metallic  skin  fits  so  accurately  as  to  wrinkle  or 
become  rent  when  the  ship  has  been  strained,  and  thos  denotes 
injiuy  done  to  the  fiibric 

Copper  sheets  are  described  as  32  ounces,  28  ounces,  18  ounces, 
16  ounces  the  superficial  foot.  The  thickest  are  used  near  the 
bows  and  water  line. 

The  Figures  on  the  sides  of  the  stem  and  rudder  mark  the 
ship's  draught  of  water.  They  are  each  6  inches  long:  the  lower 
part  shows  the  feet,  and  the  upper  the  inches. 

The  main  piece  of  the  Budder  is  oak,  with  an  elm  edging  on 
the  fore  part ;  the  after  parts,  fir.  Its  head  is  circular  and 
iron  hooped,  and  the  holes  for  the  tiller  and  for  the  kej  for  the 
spare  tiller,  are  iron  plated:  the  heel  is  coyered  hj  a  sole  piece. 
The  fore  side  of  the  rudder  and 
after  side  of  the  stem-post  are 
cut  away  (bearded)  sufficiently  to 
permit  the  rudder  being  moved  to 
an  angle  of  42^  from  a  fore  and  aft 
line,  which  in  steering  is  considered 
the  extreme  point  of  efficiency. 
There  is  a  strong  metal  strap  on 
the  after  part  near  the  water  line  to 
which  the  rudder  chains  are  fastened. 
As  it  is  with  tackles  from  the 
quarters  to  these  chains  that  the 
ship  is  steered  when  the  rudder- 
head  is  carried  away,  this  strap 
should  be  well  bolted  through. 

In  steam  ships,  where  the  position 
of  the  screw  aperture  interferes  with 
the  use  of  the  usual  tiller,  a  yoke  is 
frequently  used,  and  the  rudder-r 
head  fitted  accordingly. 

The  head  is  hoisted  up  through 
the  **  helm  port: "  the  pintles  enter 
the  gudgeons,  and  the  rudder  ia 
thus  ••hung." 

The  Rudder  Chocha  are  blocks  of 
wood,  which  are  forced  in  along* 
side  the  head  to  keep  it  steady  when     ""S^fS^^'^^  "'" 
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desirable,  as  well  as  to  preyent  the  radder  firom  being  easily 
shipped  on  touching  the  ground:  a  piece  of  wood,  called 
Woodlochf  is  nailed  on  the  foreside  between  the  upper  pintl 
Bnddeis  are  usually  one  twenty-eighth  part  the  length  o 
ship. 

Fig  20. 

Q 


PINTLE 


New  Pattern  Rudder. 

An  ships  are  supplied  with  materials  with  which  a  temp 
radder  maybe  made  when  necessary.  (See^.  21.) 

The  Figure  Head,  which  probably  owes  its  existence  to  az 
saperstltion,  which  supposed  that  the  image  of  some  aai 
hero  conferred  safety  or  success  on  the  ship  to  which  it 
attached,  is  part  of  a  vessel  rather  deooratiye  than  useful,  e: 
as  serving  to  denote  the  ship.  In  other  days  of  naval  wa 
it  sometimes  performed  good  service,  being  a  formidable  m 


s;s;i> 
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Alp. 
K,  !«■«  plntto  10  ba  (our  locbH  kni«  th 
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irhen  propelled  with  lonx  againrt  an  antagonigt.  Wben  well 
conceiTod  and  ezecnted,  it  addi  considerably'  to  the  beaatj 
of  a  Teasel,  and  might  eret)  be  tnmed  to  tiuiral  accoant  in  the 
time  of  action ;  for  few  BritiBh  Hamen  would  be  relnetant  to 
folbw  where  even  the  image  of  Ma  SovereigD,  or  Keloon,  or 
Welliagtan,  or  Collingwood  led  the  waj.* 

lite  common  Punp,  such  aa  the  wash-deck  one,  b  constracted 
with  refErenoe  to  atmospheric  preasnre,  wtuch,  in  ordinar}'  condi- 
tioDB  will  force  water  into  a  Tacnnm  to  the  height  of  3S  feet  It 
is  a  pipe  open  at  each  end,  having  a  moveable  ui-tigbt  [riston, 
in  which  ia  a  valve.  There  ia  also  a  fixed  valve  about  30  fe^ 
from  the  lower  end :  both  these  valves  opening  upwards  onlj. 
J^ig.  22  ^  working  the  piston  that  part  of  the 

tnbe  which  ia  below  it  becomes  ex- 
haaeted  of  air;  the  atmospheric  prewore 
on  the  external  surface  of  the  well 
fbrces  the  water  np  through  the  lower 
valve  to  snppl;  the  vacaani,  and.  fills  all 
the  apace  between  the  valves  with  water. 
:>  On  the  descent  of  the  piaton,  the  vrater 
risea  throt^b  the  upper  valve,  and  is 
on  the  ascent  of  the  piston  discharged 
from  the  spout  of  the  pomp.  Thus 
every  time  the  piston  is  raised,  the 
upper  valve  closes  and  the  lower  one 
opens  ;  anA  every  time  it  descends,  the 
upper  one  opena  and  the  lower  one 
closes.  AIXhoQgh  the  lower  valve  must 
never  be  more  than  about  30  feet  tnun 
the  Borface  of  the  water,  yet  when  the 
water  haa  passed  through  the  upper  valve,  it  may  be  lifted  to 
any  height,  provided  the  tube  and  piaton  rod  be  sufficiently 
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round  in  grat  nTlelj  Id  tbU ! 


OOKnKBCnOB. 
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Hw  fSre  Engiat  k  a  dcnUe  ftrdng  pwop ;  and  a  ccmianau 
■cnr  of  water  ii  obtained  b^  allaehiDg  aa  air  chamber  c.  TIi 
fkUna  uc  nlid,  hanng  no  valvM ;  and  their  Dotion  ii  ■lt«r- 
Bate.  In  their  aaeenia,  a  Tacnam  ii  fanned  ia  each  cylinder 
which  ia  inuiwdiately  occniMed  bj  water  from  the  netion  pipe  a, 
■nd  their  deacenta  (Droe  that  water  into  the  air  iTimiIhi.  from 
whence  it  ii  driven  bj  the  compreMed  air  throngh  the  divhargt 
pipe.    (/TEj.  SS.) 


F^.iS. 


FU.a*. 


Ptn  Eofliw.  CbDlD  Pump. 

Hie  Chain  Pump  (Jig.  !4.)  is  en  eadless  chAin  p&Bsing  over  a 
(kelelon  roller,  or  sprocket-wheel,  on  deck,  and  ibrongh  a  cnrvcd 
■wtal  tabe  in  the  hold  or  pomp  welL  A  uries  of  circnlar  leather- 
edged  platea  are  fixed  about  18  inches  apart  on  thii  chain,  anil 
which  ttand  at  light  angles  with  it.  Both  parts  of  this  cliain  art 
contained  in  separate  cases  ;  on  tniniug  the  upper  wheel,  which  is 
daae  b;  means  of  winchea,  the  water  is  carried  np  between  each 
of  the  ascending  plates,  and  ia  discharged  orerboard  through  the 
Pta^DiOe. 

These  pnmps  cannot  be  made  arailable  in  the  event  of  the 
riup  being  considerablj  inclined.  In  the  case  of  the  "  Samarang," 
wben  on  shore,  "  it  was  fonnd  that  the  inclination  cansed  the 

K  3 


64  MANUAL  FOB  NAYAL  CADETS. 

slack  part  of  (he  chain  to  fall  into  a  curve,  and  the  descending 
discs  to  overlap  the  trunks  so  much  as  to  render  them  useless.**  * 
In  the  ''Algiers,*'  nozzles  were  fitted  on  the  metal  dales,  on  the 
orlop  decks,  and  thus  when  water  was  required  in  the  lower  part 
of  the  ship  for  the  extinction  of  fire,  the  hoses  were  connected 
without  interference  with  any  of  the  gun-deck  arrangements,  or 
injury  to  the  hoses  themselves. 

Ma8sie*8  Pump  is  a  double  action  lift  and  forcing  pomp,  and 
has,  in  discharging  as  much  as  eleven  tons  in  nine  minutes,  claimed 
a  superiority  to  others. 

Steam  ships  are  fitted  with  Bilge  Pumps,  which  are  worked  by 
the  engine  in  extraordinary  cases  of  leakage :  and  also  with  hand 
pumps,  for  the  purpose  of  feeding  the  boilers,  when  the  engines 
are  not  at  work.  These  latter  are  turned  when  desirable  to  such 
purposes  as  washing  decks,  &c,  and  are  capable  of  connection  with 
the  engine. 

The  pumps  and  main  mast  are  all  enclosed  from  the  bottom  of 
the  ship  as  far  as  the  orlop  deck. 

The  quantity  of  water  discharged  by  a  hand  pump  in  a  given 
time,  is  determined  by  considering  that  at  each  stroke  of  the 
piston,  a  quantity  is  discharged  equal  to  a  cylinder  whose  base  is 
the  area  of  a  cross  section  of  the  body  of  the  pump,  and  height 
the  play  of  the  piston  ;  thus,  if  the  diameter  be  4  inches,  and  the 
play  3  feet,  we  have  to  find  the  content  of  a  cylinder  4  inches 
in  diameter  and  3  feet  high.  Now  4  inches  is  the  ^  of  a  foot,  or 
-333,  hence,  *333  x  -7854=  *1 10999  x  *7854s  -08796  =:  the  area 
in  square  feet;  hence,  *08796  x3='2639=  the  content  of  the 
cylinder  in  cubic  feet = the  quantity  of  water  dischai^ed  by  one 
stroke.  A  cubic  foot  of  water  weighs  about  63*5  pounds;  there* 
fore,  *2 639  X  63*5  =  16*756  avoirdupois;  and  an  imperial  gallon 
is  equal  to  ten  pounds  of  water;  whence  dividing  16*756  by  10, 
we  get  the  number  of  ale  gallons  —  l  -6756. 

The  resistance  is  equal  to  the  weight  of  a  column,  whose  base 
is  the  area  of  the  piston,  and  whose  height  is  that  of  the  snr&oe 
of  the  water  in  the  body  of  the  pump  above  the  surface  of  the' 
water  in  the  well,  together  with  friction. 

Let  the  body  of  the  pump  be  6  inches  in  diameter,  and  the 
height  to  which  the  water  is  raised  be  30  feet,  the  weight  of  the 

•  Treatise  on  Sunreying. 
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poton  and  rod  10  poundi,  and  the  frictkm  |  of  the  whole  weight 
ofwaler.    Then— 

6^B36»the  pomidi  aToirdapoii  of  3  feet  of  the  colamn  of 
water;  hut  the  cdamn  it  30  feet,  therefore  3  :  30::36  :  36u 
poanda,  the  weight  of  the  whole  colomn.  Adding  the  friction 
we  ha?e  jp^TS,  and  thia  added  to  the  weight  of  |he  column 
gifea  360+7S— 43S:  and  to  thia  add  the  weight  of  the  piaton 
and  pump  rod,  432  -i- 10— 44S  «tlie  whole  reaiatance,  which  anj- 
ttdng  greater  will  oYercome. 

If  the  pump  handle  be  in  the  proportion  of  10  to  1,  the  pump 
■aj  be  wrought  with  a  force  of  45  poonda.* 

The  Bod^  Po9t  and  After  Dmdmood  are  bored  through  in  a 
ftfe  and  aft  line,  and  the  paaaage  thna  formed  is  bushed  with  two 
netal  pipea,  through  the  innermoat  of  which  the  screw  shaft  pro- 
Jeeta.  The  fore  part  of  this  pipe  ia  made  water-tight  round  the 
ihaft,  bj  a  collar  and  packing  called  the  gland  bux,  which  is  put  on 
inaide  the  ahlp  ;  the  after  end  is  lined  with  strips  of  lignum  vitc 
The  projecting  end  of  the  shaft  ia  fitted,  on  its  appearance  out* 
ode,  widi  a  metal  head-piece  into  the  mortise  or  ^  slot,"  of  which 
the  foremost  end  of  the  boas  of  the  screw  drops  ;  and  this  con- 
nection ia  made  permanent  by  the  downward  pressure  of  ro<lH 
called  Spanners,  which  reaching  from  the  deck  ore  screwed  down 
upon  the  frame  when  the  boss  has  entered,  llio  mortise  must  of 
course  be  turned  upright  either  to  receive  the  screw  or  permit  of 
ita  diaconnection;  the  screw  l)eing  kept  upright  during  these 
operationa  by  means  of  a  moveable  trigger,  which  is  so  arranged 
aa  to  catch  the  upper  blade  when  necessary.  The  shaft  is  made 
in  pieces  of  about  24  feet  in  length,  which  are  connected  by 
festenings  called  couplings. 

The  after  part  of  the  body  and  fore  part  of  the  stem-post,  are 
fitted  with  metal  bearings  on  which  the  bosses  of  the  screw  rest 
when  it  is  in  place  They  are  also  faced  by  groovings  of  metal, 
which  serve  to  g^de  the  screw  during  its  ascent  or  descent. 
These  groovings  are  fitted  with  metal  racks  ;  the  screw  is  sus- 
pended in  a  framing  commonly  called  the  banjo,  from  which  cor- 
respondmg  panls  project;  and  which,  being  permitted  to  act 
upon  the  racks  whilst  hoisting  the  screw  up,  prevent  danger  in 
the  event  of  the  ropes  being  carried  away.   There  is  no  such  pro- 

*  Grier'i  Mechanic's  Calculator. 
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vision  made  for  lowering,  and  therefore  great  care  is  taken  to 
attend  the  falls  daring  that  operation.  The  diagrams  connected 
with  the  article  on  steam  may  explain  this  fitment  more  clearly. 

KEABTTBBMEKT  FOR  TOKNAQB. 

The  Ck>]ignon  Rnle  for  finding  the  burthen  of  ships,  or  what  19 
called  the  bailder*s  tonnage,  is  to  multiply  the  length  by  the  ex- 
treme breadth,  and  that  product  by  half  the  extreme  breadth^ 
and  divide  the  product  by  94  ;  thus  :  length  x  extreme  breadth 
X  half  the  extreme  breadth  »  the  builder's  tonnage. 

The  following  is  called  the  Parliamentary,  or  new  rule  :  diyide 
the  length  of  the  upper  deck  between  the  after  part  of  the  stem  and 
the  foremost  part  of  the  stem-post  into  six  equal  parts.  Depths : 
at  the  foremost,  middle,  and  aftermost  of  these  points  of  division, 
measure  in  feet  and  decimal  parts  of  a  foot  the  depths  from  the 
under  side  of  the  upper  deck  to  the  ceiling  at  the  limber  strake. 
In  the  case  of  a  break  in  the  upper  deck,  the  depths  are  to  be 
measured  from  a  line  stretched  in  a  continuation  of  the  deck. 
Breadths :  divide  each  of  those  three  depths  into  five  equal  parts, 
and  measure  the  inside  breadths  at  the  following  points,  viz. :  at 
|th  and  at  ^hs  from  the  upper  deck  of  the  foremost  and  aftermost 
depths,  and  at  fths  and  fths  from  the  upper  deck  of  the  midship 
depth.  Length :  at  half  the  midship  depth,  measure  the  length  of 
the  vessel  from  the  after  part  of  the  stem  to  the  foremost  part  of 
the  stern  post ;  then  to  twice  the  midship  depth,  add  the  foremost 
and  aftermost  depths  for  the  sum  of  the  depths  :  add  together 
the  upper  and  lower  breadths  at  the  foremost  division^  three 
times  the  upper  breadths,  and  the  lower  breadth  at  the  midship 
division,  and  the  upper  and  twice  the  lower  breadth  at  the  after 
division,  for  the  sum  of  breadths  ;  then  multiply  the  sum  of  the 
breadths  by  the  sum  of  the  depths,  and  this  product  by  the 
length,  and  divide  the  final  product  by  8500,  which  will  give 
the  number  of  tons  for  register.  If  the  vessel  have  a  poop  or 
half-deck,  or  a  break  in  the  upper  deck,  measure  the  inside  mean 
length,  breadth,  and  height  of  sudi  part  thereof  as  may  be  in- 
cluded within  the  bulk  head  :  multiply  these  three  measurements 
together,  and  dividing  the  product  by  92*4,  the  quotient  will  be 
the  number  of  tons  to  be  added  to  the  result  as  above  found.  In 
order  to  ascertain  the  tonnage  of  open  vessels  the  depths  are  to 
be  measured  from  the  upper  edge  of  the  upper  strake. 


noATixo.  JIT 

unmn  or  maobuus. 

Although  ihipi  Iutb  tsercMed  in  riu  coiuMcnblj  ilnca  ibe 
jmblicatioD  of  Mr.  Edje'i  Mleolationi,  a  telcction  tttna  thu 
Irork  will  •erre  io  exemplify  the  amonnt  of  materiml*  nii]>lo;ed 
Id  the  conMrnctkni  and  equipment,  u  well  u  the  Teltte  of  a 
ISO-gnn  ihip.  Timber,  3197  ;  iron,  I36t  coppwbolt*.  47; 
«^per  dieet*,  IB ;  metal  null,  3 ;  pinlln  and  bracM,  1}  ;  lead, 
9  i  oakum,  I<  ;  pitch  and  tar,  14  ;  whiting  and  white  lead,  9^  ) 
■nl,  1^  I  three  coata  of  paint,  9}  ;  ipan,  106  ;  rigging,  SO;  laUa, 
II  ;  caUesand  anchor*,  90  ;  ballaet,  water,  lUel,  gun*,  ammoni- 
tioD,  proritiona,  etoree,  1860  tons ;  rope,  30,SM  fathomi  1  blocki, 
9S0 ;  and  tnnaila  64,456  in  ntimber. 

Weight  of  the  hull  when  launched,  S466  tone.  Total  weight* 
TeMired  on  board,  S143  toQ*i  expen*e  of  labour,  lfi,643L  1  of 
material!,  T7,STSJ:  ;  of  hull,  S3,SS1J; ;  of  apan,  3tT9f.  1  of 
lining  and  blocks,  399421  ;  uf  nmitnre  and  lea  etorci,  ie,S05l 


Besidss  the  conttmction  of  the  ahip,  and  the  formation  of  thoH 
places  whereon  she  maj  be  built,  there  are  frcqnenll}'  man; 
difficulties  to  be  eurmonnted  before  the  fruit  of  all  this  labour  if 
tredj  clear  of  the  ground.  For  example:  —  A  rirer  too  ohalbw 
for  even  the  lightest  draught  of  Che  Tesscl,  baa  to  be  navigated ;  a 
ehiftjng  sand,  or  newl;  formed  bank,  to  be  croucd  ;  and  even 
in  some  cases  (as  in  Bnsua),  ships  must  be  borne  bodilj  on 
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"  comeU,"  which,  being  fint  filled  wiA  water,  ara  Becnred  b)  the 
ship's  lilies,  and  Chen  pnmped  eat    (Seeyijf*.  SS,  26.) 

Again,  it  may  be  only  necessaij  to  get  the  ship  on  an  even 
keel ;  for  all  venek  lit  deeper  hj  the  item  when  empty.  In 
la.nn<s^arigib»  "Boaibt^"  e.  g.,lKi  heel  was  lifted  orerabank 

Fig.  SG. 


that  had  formed  onlside  the  dock  gates,  bf  lecnring  aereral 
laige  lighters  under  the  quarters  on  the  same  prindpla. 

These  eonsiderataona  natnrally  soggest  a  notice  of  tlioM  par- 
poses,  to  which  a  knowledge  of  the  laws  of  flnid  pressure  we  baire 
already  noticed  maybe  applied.*  Often  in  danger  of  fonndering 
or  gronnding,  and  frequently  called  npon  to  convey  weights  into 
shoaler  water  than  the  ship's  draught  will  admit  of,  we  must  be 
prepared  to  assign  to  every  boat,  spar,  and  other  buoyant  body  its 
dne  amonnt  ofdnty.  The '*Siilphur''groiinded,sndfslIingover 
in  a  tidal  harbour,  became  filled  with  water  at  each  flow  of  tide. 
Rafts  of  spars  were  conitmcted,  and  at  low  water  lashed  to  the 
leedde.  Loiter  spars  vrere  secured  athwart  the  upper  dec^ 
whose  ends  prqec^ng  beyond  the  eides,  rested  on  those  rafts  ; 
ap  and  down  spars  were  also  placed  on  the  leeside,  tbdr  heavier 
ends  resting  on  the  ground,  and  tackles  bronght  fiom  tbeir 
beads  to  that  side  of  the  ship.  Between  the  action  of  these 
tackles,  and  that  of  the  rising  tide  on  the  raft,  the  vessel  was 
finally  nprighted.     (See^.  27.) 

In  1801,  the  Dutch  frigate  "Ambuscade,"  caxrying  a  press  of 
sail  with  the  wind  right-afl,  imperceptibly  shipped  so  omch  water 
through  the  hawse  holes  (which  in  those  times  vrere  very  large 
and  low)  as  to  go  down  suddenly  when  near  the  Great  Nore. 


At  low  mtor  the  wm  (lung  by  cablei  rore  thtoagb  Ibe  potti, 
■nd  which  wen  Mcond  to  Bre  TcaeU,  one  being  a(  1063  loM, 
tbo  othen  cf  100  tons  boithen  eich.  Theio  ubics,  m  well  u  - 
one  fttnn  an  anchor  laid  ont  ahead,  fbrtho  pnrpoteof  oTercoming 
the  ooheiion  of  the  lilt,  were  bore  Uat  with  purchaMit  and  ai  tbo 
tide  TOM,  the  Tsnel  wai  carried  uninjarod  into  barbonr,  and 
erenniallr  pumped  oat 

Bat  the  ntoM  remarkable  triumph  of  ingenuity  and  pcnarer- 
■nce  on  record  is  fonnd  in  ^e  case  ot  the  "Qorgoti."  Thii 
Tesael,  a  tteamer  of  noarlj  1300  torn,  andSSO  home  power,  wa« 
driven  on  ihore  in  a  gale,  and  embedded  in  the  land,  to  a  depth 
of  almost  13  feeL  Cuneli  were  conitmcted  on  the  spot,  tanks 
made  water-tight  bj  introdndng  fearnought  and  lead  with  their 
lids.  Boiten  were  hoiited  out  and  also  made  watcr-ti);ht,  and 
the«e  withcaaks,  &c,  afibrdiug  altogether  a  buoyancy  equal  to  367 
tons,  were  Hcurod  under  the  ihip,  by  mcan»  of  cables  puMd  round 
ibebottom.  These appUuicoa, with  the aaaistanco of eomc  icrewi, 
TMcned  the  ship  from  her  pcrUous  condition,  and  thv  whole  opera- 
tion presents  a  picture  of  anited  energy  and  »kill  to  which  maritime 
records  afford  no  parallel  The  detail!  of  these  0|icratioQe  have 
been  narrated  by  one  of  the  "  Qorgon'e  "  offlccn.as  "not  only  an 
acconnt  of  the  means  used  to  restore  the  shl]i,  but  likewise  lo 
point  oat  to  the  yonng  officer  to  what  adTantages  Clio  qualities  of 
«and  forethought  may  be  applied,  i/dul^  cuiiiDoied  in 
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.  28.  In  case   this  work  ahonld  not  be 

wiibin  reach  of  ceference,  the  dimen' 
siona  of  one  of  the  cBmeU,  wboM 
bnojAiicj  naa  squal  to  GS  tonj,  may 
be  DsefiiL 

Tbe  pUnking  was  of  3-iDcb  fir, 
doubled  at  the  edges,  and  nailed  on 
OTST  7  frtuueg,  whose  scantling  waa 
9  inches  by  5. 
Length  -  -  38  feet. 
Height  -  .  7  f^  4  inches. 
Breadth  on  top  -  S  feet  10  inches. 
Breadth  of  bottom     10  feet  4  iochM. 

Altbosgh  not  exactly  a  case  in 
point,  tbe  story  of  another  heaving 
off  wbicb  ocenrred  lately  will  prove 
tbe  value  of  a  familiar  acquaintance 
with  natnral  science. 

The  ship  had  been  run  stem  on 
very  hard,  and  after  tmavailbg  eftotta 
to  get  her  off,  hnng  on  a  rock  abalt 
the  fore-mast  The  weigbts  were  run 
aft ;  balks  of  timber  were  placed 
athwart  ships  before  the  place  where 
the  ship  hnng,  projecting  through  the 
ports;  perpendicular  shores  were 
placed  under  tiiese  from  the  ground; 
stages  slucg  to  the  balks,  and  wedge* 
prepared  for  driving  between  their 
outside  ends  and  the  shore  heads ; 
opportunity  was  then  taken  of  tbe 
first  increase  of  water  to  set  np  the 
wedges,  remove  the  alter  weights,  and 
heave  in  on  the  purchases  at  the  same 
time.  On  this,  the  ship  started  immedj- 
stely ;  and,  by  a  repetition  of  the  same 
process  of  leverage,  was  completely 
cleared  of  the  Bhore.*    (Seefy.  38.) 
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In  uing  kmk$  or  ccuftt  the  intenial  eapAcitj  ii  foaod  bjr  mnlti- 
pljing  the  galloni  bj  10,  which  if  the  somber  of  poundf  in  a 
gallon  of  water;  snbtracting  the  weight  of  the  tank  or  caik,  the 
floating  power  will  be  attained. 

One  cnbic  foot  of  water  if  eqoal  to  6*25  gallons,  and  each 
gallon  to  277*274  cubic  inchee. 

Haying  borrowed  from  Mr.  Edjre  the  means  of  ascertuning  the 
balk  of  the  regolar  spars,  we  shall  refer  to  Sir  Howard  Douglas 
for  the  following  Bides  and  Tables  for  ascertaining  the  buoyant 
capacities  of  irregular  ones. 

**To  find  the  quantity  of  timber  required  to  float  a  given 
weight,  the  solid  content  must  be  first  known. 

"  To  find  the  solid  content  of  a  tree  30  foet  long,  baring  the 
girth  of  the  two  ends  65  and  52  inches:  — 

^  Multiply  the  square  of  the  mean  girth  expressed  in  feet  and 
decimals,  by  -07956  (the  area  of  a  circle  whose  circumference 
is  1),  and  the  product  by  the  length. 

4.33 
5*41 
2^^974  *'®^*^  -07956  X  30 «  56-6  cubic  feet. 

Mean  girth  4*87 

Or,  multiply  the  square  of  )  of  the  mean  girth  by  twice  the 
length:  — 

5)4*87  mean  girth  of  former  tree, 

-974  and  -974*  x  60  »  56*92  cubic  feet 

**  The  quantity  of  water  displaced  by  the  total  immersion  of  a 
piece  of  timber  is  equal  to  its  solid  content,  and  the  difference 
between  its  weight  and  that  of  the  fluid  displaced,  is  the  weight 
the  tree  will  float.  The  weight  for  instance  of  a  cubic  foot  of 
sea  water  is  1026  ounces,  and  that  of  male  fir  550,  which  there- 
fore will  float  476  ounces. 

**  If  the  content  of  a  tree  in  feet  be  multiplied  by  the  difference 
between  its  speciflc  gravity  and  that  of  the  fluid,  the  product 
will  be  the  weight  in  ounces  which  the  tree  will  float  Thus, 
a  fir  tree  whose  content  is  56*6  feet;  56*6x476=26,941  ounces 
or  1684  pounds  in  sea  water. 
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nrighboDT,  fignre-of-eight  waya,  to  that  thej  will  not  separate  oa 
beiog  mored.  HoUi  them  out,  and  place  them  ode  on  each  tids 
of  a  boon  boat;  steady  them  there.  Lay  two  spare  half  andiOT 
Btockt  flat  tide  downwards  across  the  boat,  the  length  of  the 
guQ  slide  sport.  Chock  them  up  underneath  from  the  gonwale 
stiake,  and  lash  their  ends  well  down  to  the  span.  FloM  the 
gnn  slide  on  the  stocks,  either  securing  the  foremost  end  with  a 
lashing,  or  boring  a  hole  for  the  fighting  bolt.  Lash  a  smaller 
spar  across  the  ends  of  the  large  ooes  i  put  the  gnu  on  the  slide, 
and,  allowing  for  recoil,  fit  a  breeching,  with  a  piece  of  hawser 
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long  enongb  to  clench  over  the  fbremost  ends  of  the  Urge  spais. 
The  boU  setvea  ai  a  cabin,  besides  giving  some  S  tons  additional 
bnojsncj.  The  ammmutioii  wonid  be  carried  bj  a  small  boat 
veered  aeteta. 

Soai  butts,  slung  nnder  die  bows  ot  a  32-foot  barge,  will  give 
hei  aafficient  buojancj  for  k  83  poaader;  and  if  a  phttTorm  of 
hammocks  be  formed  in  the  bottom,  it  maj  be  find  without 
iiijiU7  to  the  boat. 

BAVT  0?  TBBBS.  (Fig.  30.) 
Hiis  raft  was  composed  of  firs  of  an  average  diameter  of  10 
inches,  and  made  in  four  sections,  each  of  these  being  30  feet 
long  and  13  ftet  wide.  Tbey  were  crossed  on  the  upper 
surface  of  their  longest  united  length  bj  spars  SS  feet  long,  each 
placed  top  and  butt  altemalel; ;  the  whole  strnctura  measures 
SS  1^  30  feet. 


The  sput  used  were  cut  at  a  distance  of  half  s  n^  IVom  the 
xach,  and  were  selected,  felled,  lopped,  cut  into  requisite  lengths, 
jatti^rted,  and  formed  into  a  raft  in  two  da}-s,  of  seven  working 
lours,  by  20  carpenters  and  a  working  party  of  100  men.  Eight 
S2-foot  Epars  were  first  cnt  and  placed  in  pain  on  the  beach, 
)erpendicnlar  to  the  water,  into  which  their  small  ends  pro- 
ected  ;  each  of  these  spars  being  about  S  feet  apart  from  its 
eliow.     Their  butts  and  middles  were  chocked  up,  so  as  to  givei 
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greater  inclination  for  lansdiing.  PoM  were  then  driren  Id  u*t 
T.  DaringthetrMuportatitniofdielongkiunitheearpentenwen 
eraplajed  preparing  eigh^  balks  of  13  foet  long  each,  and  theM 

were  carried  off  and  placed,  u  at  b  b.  Lastly,  twelve  30-GMt 
span  were  placed  on  the  ba]ki,ai  at  i.  b,  and  these  balk*  and  hit- 
placed  riden  were  crou-laahed  together.    The  peg*  were  dien 
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lemoved  the  ways  coreied  with  aea-weed,  and  the  fotir  rafti 
launched.  Twelve  more  long  epais  were  launched  along  with 
the  other  eight  and  the  rafts  being  brooght  with  their  longest 
aides  together  the  large  ^ara  were  hauled  across  them,  and  the 
whde  became  nnited  by  lashings  inaeTeial  phuxs.     (Fig.  31.) 

Webaveaiud  that  "bodies  of  greal«r  densities  than  water, 
when  completelj  inuaersed,  lose  jost  as  much  of  their  vref^t 
as  that  of  the  quantity  of  water  thej  displace  ■"  and  it  will  ba 
well  to  remember  the  nse  that  ma;  bo  made  of  that  hydrostatic 
law  in  the  case  of  rail  or  boatwork.  With  a  raft  constntcled  (br 
the  purpose  of  floating  a  ehipwrecked  crew,  a  great  portion 
of  cargo  might  be  carried  andemcath,  the  raft  being  thm^by 
relieved  of  weight  A  cask  of  salt  beef,  for  example,  of  300 
ponnds,  thns  disposed  of^  nonld  only  wmgh  116  poanda.  Li 
coirying  guns,  anchors,  propellers,  rudden,  &C.,  undemealh 
boats,  a  certain  quantity  of  their  weight  would  also  be  soMalned 
by  the  water.  For  example,  a  gun  is  (say)  67  cwt.,andTindM( 
in  the  bore.  The  weight  of  the  gun  in  pounds  divided  by  440, 
which  is  the  number  of  pounds  of  iron  in  a  cable  foot,  gives  a 
quotient  of  IT'OSl,  which  is  ths  number  of  cubic  feet  in  the  gnn. 
17'0S4  cubic  feet  of  water  moltiplied  by  64,  which  is  the  wm^ 
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of  a  cubic  fbot  of  water,  giw  ni  1091*456  as  the  weight  of 
the  water  which  if  diipkeed  bj  the  gon:  hencc^  bjr  the  hydro* 
itetic  principlet  which  we  haje  alread j  cooMdered,  the  difference 
between  theie  two  funis,  tIs.  the  wdght  of  the  gun,  7504  ponndi, 
and  that  of  the  water,  1091  poandf,  showf  that  the  gon,  when 
nupended  nnder  water,  weighf  oolj  6413,  or  aboat  9  cwt  Icm 
than  it  would  in  the  air. 

Patting  the  tompion  taut  in,  and  dofing  the  rent,  would 
of  oonrfe  add  to  the  difplaoement,  and  eoneequent  diminution 
of  weight ;  fbr  a  cylinder  of  the  fame  dimensionf  as  the  bore 
wonld  contain  S'67S  cnbic  feet ;  the  weight  of  water  displaced 
wonld  then  be  1S6S,  and  that  of  the  gon  624S  pounds,  about  1 1 
cwt  haying  been  lost  by  immendon. 

The  weight  of  an  anchor,  propeller,  rudder,  or  mass  of  stone, 
&c^  when  under  water,  can  of  course  be  estimated  in  like  man- 
ner, efpedsUy  ae  the  Tables  famished  contain  the  actual  and 
specific  gravities  of  sach  diffiurent  sabstanoes  as  we  are  likely  to 
come  in  contact  with. 

Tbe  following  are  the  results  of  some  experiments  made  for 
the  purpose  of  ascertaining  the  loss  of  weight  experienced  by 
difierent  bodies  when  immersed  in  sea  water. 


In  air. 

In  water. 

lbs.  01. 

lbs.  Of. 

Brass  (cast) 

- 

-        16     0 

14     2 

Iron    -        -        - 

• 

-       28     0 

24     0 

Shingle  ballast     - 

m 

-       14     0 

7     0 

Cordage 

m 

-     112     0 

14     0 

Small  arms  - 

- 

.       11     0 

9     0 

Lead  -       - 

- 

-       10     0 

0     0 

Copper 

- 

9     0 

8     0 

Salt  beef     - 

- 

3     4 

0     IJ 

Coals  •       -        - 

- 

7     0 

1     2 

*' A  salt  of  clothes  and  a  pair  of  boots,  which  weigh  7  pounds 
in  the  air,  when  well  saturated  with  water,  only  weigh  in  water 
1  pound." — Art  Manual. 

SFECIFIO  GRAYITT. 

The  scientific  term  "  specific,"  which  is  always  used  in  a  com- 
paratiye  sense,  means  that  the  proportions  of  the  body  spoken  of 

F  2 


i 


68  MANUAL  FOB  NAVAL  CADETS. 

have  reference  to  that  of  some  other  body.  Specific  gnmty—oti 
in  other  words,  the  comparative  density  of  different  snbstances — 
enables  a  calculator  to  ascertain  the  bulk  of  a  substance,  if  its 
weight  be  given,  or  the  weight  if  the  bulk  be  given.  To  effect 
this  of  course  requires  the  existence  of  a  standard ;  and  with 
respect  to  solids  and  liquids,  that  standard  is  distilled  water,  of 
which  1  cubic  foot  weighs  1000  ounces  avoirdupois. 

The  specific  gravity  of  a  solid  body  is  ascertained  (in  general) 
by  ascertaining  the  difference  of  its  weight  in  air  And  in  water. 
It  may  be  that  some  substances  are  heavier  and  som^  lighter 
than  water.  In  the  former  case,  the  weight  in  air,  then  in  water 
must  be  obtained,  and  the  first  quantity  being  divided  by  the 
difference  between  the  two  quantities,  the  result  will  be  the 
specific  gravity  of  the  body.  On  the  other  hand,  some  snb- 
stances are  lighter  than  water.  In  that  case,  their  weight  in  air  is 
united  to  that  (in  water)  of  a  second  substance  applied  to  it  to 
make  it  sink,  and  the  sum  of  the  two  reduced  by  the  weight  of 
both  in  water.  If  we  then  divide  the  first  quantity  by  the  dif- 
ference obtained  by  reduction,  the  result  will  be  the  specific 
gravity  of  the  substance.  It  is  sometimes  convenient  to  find  the 
specific  gravity  of  Fluids.  To  do  this,  we  must  take  some  solid 
substance,  heavy  enough  to  sink  by  its  own  weight  in  the  fluid, 
whose  specific  gravity  we  have  previously  ascertained,  which  we 
must  weigh  both  in  the  fluid  and  in  the  air.  If  we  take  the  differ- 
ence between  these  two  weights,  and  multiply  it  by  the  specific 
gravity  of  the  solid,  and  divide  the  product  by  the  fluid*s  weight 
in  the  air,  we  shall  arrive  at  the  specific  gravity  of  the  fluid.* 

"  The  specific  gravity  of  a  substance  is  therefore  the  number  of 
units  of  weight  contained  in  a  certain  known  volume  or  bulk  of 
it;  which  known  volume  or  bulk  is  usually  taken  to  be  one  unit 
of  the  whole  volume  or  bulk.  The  units  of  weight  used  in 
measuring  the  specific  gravity  of  a  body,  are  not  the  same  with 
those  used  in  determining  its  ordinary  weight.  Thus  we  do  not 
say  that  the  specific  gravity  of  a  body  is  so  many  pounds  in  the 
cubical  foot,  or  inch,  meaning  by  the  term,  1  pound,  the  weight 

*  Generally  speaking,  it  is  convenient  to  take  the  rule  that  one  cubic  foot 
of  watAr  =  1000  oz.  avoirdupois.  But  sometimes,  as  above,  water  may  be 
taken  as  unit  j  thus  water  sp.  gr.  1  or  1000 ;  iron,  8  or  8000;  platlna,  21*6  or 
Stl,500 ;  the  latter  numbers  expressing  absolute  weight  in  ounces  of  a  cubic  foot 
of  the  substance. 
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ff  ft  oertain  quanti^  of  water,  determined  as  explained.  Bnt  to 
aeafare  the  specific  graTitj  of  a  body,  we  always  take,  for  oor 
unit  of  weight,  the  weight  of  a  quantity  of  watvr  of  the  same 
▼olnme  with  one  unit  of  the  Tolnme  of  the  body,  whatcrcr  that 
unit  may  be.  Thni,  if  the  Tolomo  is  measured  in  cubic  inches, 
the  unit  of  weight  used  in  fixing  its  specific  gravity  is  the 
weight  of  one  enbical  inch  of  water.**  ....**  The  specific  gravity 
of  the  body  is,  in  point  of  fiict,  no  other  than  the  number 
of  enbical  inches  of  water  equal  in  weight  to  one  of  itt  cubical 
incbee.  So  if  the  body  be  measured  in  cubical  feet  its  spe- 
cific gravity  is  the  number  of  cubical  feet  of  water  whoso 
weight  shall  equal  one  of  its  cubical  feet.  Thus,  in  the  table 
of  specific  gravity  the  number  8*900  stated  as  the  specific 
gravity  of  copper,  means  that  each  cubical  inch,  or  cubical  foot 
of  copper  weighs  the  same  with  8*900  cubical  inches  or  cubical 
feet  of  water.  Thus,  knowing  the  number  of  cubical  feet  in  a 
body,  and  knowing  its  specific  gravity,  we  can  tell  how  much 
water  it  is  equal  in  weight  to,  by  multiplying  their  specific 
gravity  by  the  number  of  cubical  feet  —  this  specific  gravity 
being  in  fietct,  the  number  of  cubical  feet  of  water  equal  in  weight 
to  each  cubical  foot"  * 

Bule. — To  determine  the  magnitude  of  any  body  from  its 
weight :  — 

As  the  specific  gravity  :  to  its  weight  in  ounces  : :  1  cubic  foot 
:  its  contents  in  cubic  feet  or  inches. 

To  determine  the  weight  from  the  magnitude:  — 

As  1  cubic  foot,  or  1728  cubic  inches  :  contents  ::  its  specific 
gravity  :  weight. 

*  Moieley's  Mechanics. 
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CHAP.  VL 

STOWAGE. 

The  Stowage  of  a  ship  has  referenoe  to  stability,  speed,  easiness 
of  motion,  economy  of  space,  and  convenience  of  access,  and  is 
therefore  a  subject  of  the  greatest  importance.  In  the  distribution 
of  the  disposable  weights,  the  first  thing  to  be  considered  is  the 
Ballast.  Its  quantity,  which  is  proportionate  to  the  weight  of 
guns,  masts,  and  other  top  weights,  is  determined  by  the 
builder  when  designing  the  ship,  whose  form  and  size  are  so 
arranged  that  she  will  carry  the  proposed  quantity  without  being 
too  much  immersed. 

The  purpose  of  ballast  is  to  increase  that  quality  in  a  ship 
called  Stability,  which  enables  her  as  much  as  possible  to  resist 
inclination,  and  to  recover  her  upright  position.  And  as  it 
seems  impossible  to  accomplish  this  without  the  existence  of 
some  weight  which  will  counterbalance  the  disturbing  forces  of 
wind  and  water  and  the  top  hamper  of  the  armament,  the 
supply  of  ballast  is,  in  the  first  instance,  stowed  on  the  bottom  of 
the  ship.  For,  the  weights  above  water  are  generally  fixtures  ; 
whereas  those  below,  such  as  water,  provisions,  fuel,  &c.,  are 
necessarily  diminished  by  consumption.  If,  therefore,  there 
were  no  ballast,  and  the  weights  below  water-level  were  removed 
or  reduced,  the  equilibrium  would  be  dangerously  afiected,  and 
the  ship  could  neither  fight  her  guns,  nor  carry  a  sufficiency  of 
sail  to  be  weatherly  or  speedy.  It  is  true  that  a  partial  remedy 
would  be  found  in  filling  the  tanks  with  salt  water,  but  it  must 
be  well  remembered  that  mere  immersion  does  not  give  stability. 
With  her  crew  sitting  on  the  thwarts,  or  standing  up,  or  seated 
on  the  bottom,  a  sailing  boat  will  have  the  same  immersion, 
but  very  different  degrees  of  atahility. 

The  Weight  of  ballast  in  modem  times  is  much  less  than 
formerly,  on  the  idea  that  the  increased  solidity  of  the  several 
appliances  required  in  a  ship  added  much  to  her  stability. 
Whether  this  were  a  correct  supposition  or  not,  other  circum- 
stances defeated  the  supposed  advantage.  Thus,  Mr.  Fincham 
observes: —  "  In  the  year  1783,  the  larger  class  of  three-decked 
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Aip6had840t(miofifaiiig^«nd  140  tons  of  iron  balliat  In  1812, 
(bey  had  60  tona  of  ihingle  and  340  tont  of  iron  ballast }  and 
when,  some  yean  later,  iron  tanks  were  supplied  for  the  ground 
tier,  the  nse  of  shin^e  was  discontinued,  llie  extent  of  change 
that  has  taken  place  maj  be  illustrated  bj  the « Caledonia,'  of  130 
guns.  In  1814  she  had  340  tons  of  iron  baUast  and  60  tons  of 
shingle  ;  and  on  being  fitted  out  in  1835  she  had  no  shingle,  and 
only  177  tons  of  iron  baUast ;  and  at  the  present  time,  the 
baUast  of  three-decked  ships  Taries  from  100  to  S30  tons.** 

**  Fixed  rules  haye  been  giren  at  diflferent  times  to  determine 
what  quantity  of  baUast  should  be  used,  and  at  present  it  is 
mnch  less  than  it  was  formerly,  as  the  greater  dimensions  which 
are  now  giren  to  ships  hare  increased  their  stability,  whilst 
the  solidity  of  the  timbers  of  the  frame,  chain  cables,  iron  tanks, 
and  other  heavy  weights,  which  are  now  put  on  board  ships, 
increasing  the  weight  below,  and  lowering  the  centre  of  gravity, 
have  still  further  added  to  the  stability.  The  advantages  in 
point  of  stability  which  were  thus  gained,  have  been  partially 
lost  by  the  recent  increase  in  the  weight  of  the  armament 
which  is  now  borne  by  ships  in  the  British  navy,  an  increase 
which  is  not  wholly  balanced  by  the  greater  quantity  of  shot 
and  shell  that  is  stowed  in  the  hold."  * 

Thus,  the  experiences  of  former  times  appear  to  be  in  favour 
of  ships  carrying  large  proportions  of  baUast.  The  days  of 
St.  Vincent  supply  instances  of  lengthened  cruises  made  by  ships 
in  company  in  large  numbers.  The  fleet  of  Nelson  chased 
across  the  Atlantic  twice,  each  ship  holding  her  place. 

Whether  these  remarkable  facts  were  the  consequences  of 
powerful  stabiUty  resulting  from  ballast,  or  merely  those  of  a 
very  high  order  of  seamanship,  they  are  deserving  of  deep 
consideration. 

As,  in  general,  stabiUty  wiU  be  increased  by  increasing  the 
depth  of  the  centre  of  gravity  below  the  centre  of  buoyancy  or 
displacement,  it  may  be  wcU  to  define  these  terms. 

The  Centre  of  Gravity  of  any  body  is  nsuaUy  defined  as  that 
point  upon  which  the  body  would  balance  itself  in  any  position^ 
when  acted  upon  solely  by  the  force  of  gravity.  Its  tendency  is 
always  to  assume  the  lowest  position  that  it  can  have  com- 

*  Fincham'8  Outlines. 
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patibly  with  the  conditions  in  which  the  body  is  placed ;  coiU: 
seqnendy,  when  it  is  in  such  lowest  position,  the  bodj  will  be  in 
stable  equilibrium. 

The  same  definition  is  applicable  to  the  Centre  of  gravity  of 
any  system  or  combination  of  bodies.  Suppose  a  rod  to  hare 
two  equal  weights,  as  at  A  and  B.  The  point  c,  upon  which  it 
would  balance,  is  the  common  centre  of  gravity  of  those  weights. 
But  if  any  increase  or  diminution  of  weight  were  to  take  place 
on  either  side  of  c,  the  balance  would  be  destroyed,  and  c  would 
no  longer  be  the  centre  of  gravity;  and  to  restore  the  balance, 
the  prop  must  be  moved  towards  that  side  where  there  was  a 
preponderance  of  weight;  from  which  it  appears  that  the  relation 

Fig.  32. 
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between  the  centre  of  gravity  and  the  weights  on  either  side  of  it, 
is  the  same  as  that  between  the  fulcrum  of  a  lever,  or  the  point 
of  suspension  of  a  balance  and  the  weights  which  keep  it  in 
equilibrium. 

In  scientific  investigations,  the  centre  of  gravity  of  any  body 
or  system  of  bodies,  is  used  to  represent  the  body  or  system 
itself,  all  the  mass  and  weight  being  considered  as  concentrated 
at  that  point,  and  all  measurements  which  concern  their  weight 
or  its  efiects  being  referred  to  that  point.  Thus,  reverting  to 
the  example  above,  the  pressure  weighing  down  upon  the  prop 
at  c  is  equal  to  the  sum  of  the  two  weights  A  and  b,  and,  in 
any  calculation  involving  the  joint  efiect  of  those  weights,  that 
pressure  and  the  point  c  at  which  it  acts  would  be  substituted 
for  the  action  of  the  individual  weights. 

A  ship  with  all  her  weights  in  is,  in  fact,  a  system  of  bodies 
connected  together,  and  composed  of  the  hull,  stores,  8tc^  each 
article  having  its  centre  of  gravity,  and  the  whole  combined 
having  one  common  centre  of  gravity,  upon  which,  when  floating 
at  rest,  the  ship  may  be  said  to  balance  herself. 

But  the  water  exerts  a  pressure  upwards  equal  to  the  whole 
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wei^  of  the  ihip.  Hence,  in  all  qaeedona  Affecting  the  floU* 
Uon  or  the  motions  of  a  ihip,  we  haTe  to  consider  the  effects  of 
two  antagonist  forces, —  the  weight  of  the  ship  and  the  pressure 
of  the  water,— each  of  which  must  be  treated  as  acting  through 
its  own  centre  of  gravitj  ;  that  of  the  former  being  called  the 
centre  of  gravity  of  system,  that  of  the  latter,  the  centre  of 
graTity  of  displacement,  or  immersion,  or  buoyancy. 

A  ship  floating  in  the  water,  displaces  a  quantity  of  water 
equal  in  weight  to  the  whole  ship  and  her  contents,  and  equal  in 
balk  to  that  portion  of  her  which  is  immersed.  The  result  is 
that  the  water,  in  supporting  the  ship,  presses  upon  all  the  part 
which  is  immersed  with  an  upward  pressure  equal  to  her  weight 
As  the  surface  of  the  part  pressed  upon  is  of  an  irregular  shape, 
and  as  all  fluids  exert  their  pressure  at  right  angles  to  the 
surface  upon  which  they  press,  it  follows  that,  in  sustaining  the 
ship,  the  water  presses  in  an  infinite  yariety  of  directions,  the 
whole  of  which  combined,  may  be  represented  by  a  vertical  line 
passing  through  the  centre  of  gravity  of  a  body  of  uniform 
density  corresponding  in  shape  and  dimensions  to  the  immersed 
part  of  the  hull  of  the  ship.  This  line  is  called  the  Resultant  of 
the  pressure  of  the  water,  and  the  centre  of  gravity  through 
which  it  passes,  the  centre  of  gravity  of  displacement. 

When  the  ship  is  upright  and  floating  at  rest,  these  two 
centres  are  in  the  same  vertical  lino,  the  ship  herself,  by  the 
action  of  her  own  weight,  adapting  her  trim  so  as  to  bring  them 
into  that  position.  But  in  a  seaway,  this  state  of  things  is 
disturbed.  The  accumulation  of  water  in  the  form  of  a  wave, 
changes  the  direction  of  the  diflerent  pressures  on  the  hull,  and 
with  them  the  resultant  of  the  pressure ;  and  the  motion  of  the 
ship  which  follows,  is  simply  a  scries  of  efforts  on  her  port  to 
recover  her  state  of  equilibrium  or  balance.  For  instance,  a  sea 
pressing  on  the  bow  draws  the  resultant  of  the  pressure  further 
forward  than  the  centre  of  gravity  of  system.  That  point  being 
no  longer  adequately  supported,  sinks  until  a  sufficient  pressure 
on  her  after  body  has  been  regained  to  bring  the  resultant  back 
into  its  old  position.  As  the  body  of  the  sea,  carrying  its 
resultant  with  it,  passes  under  the  centre  of  gravity  of  system, 
the  ship  is  balanced  for  a  moment  at  her  ordinary  trim;  and  as 
it  passes  aft  the  balance  is  again  disturbed,  and  the  bow  sinks 
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nntil  it  is  again  restored.  The  rolling  motion  is  prodaced  by 
the  same  process. 

From  what  has  been  said  on  the  relative  position  of  the  centres 
of  gravity  and  displacement,  it  will  appear,  that  if  it  be  de* 
sirable  that  a  ship  should  float  at  a  certain  trim,  it  will  be  re- 
quisite to  arrange  the  weights  in  her  so  as  to  insure  their  common 
centre  of  gravity  being  in  a  certain  position.  This  arrangement 
IB  accomplished  when  the  sum  of  the  moments  of  the  weight 
before  the  point  determined  on  as  the  centre  of  gravity  is  equal 
to  the  sum  of  the  moments  abaft  it  *,  because  the  effect  <^  any 
weight  in  influencing  the  position  of  the  centre  of  gravity  is  in 
exact  proportion  to  its  distance  from  it ;  a  small  weight  at  a 
great  distance  producing  the  same  effect  as  twice  the  weight  at 
half  the  distance. 

If  the  trim  of  the  ship  were  the  only  consideration,  this 
arrangement  would  be  simple  enough,  but  the  efiects  of  the 
weights  on  pitching  and  rolling  motion  must  also  be  considered. 

It  is  a  law  in  mechanics  that,  while  the  efiect  of  a  weight  in  merely 
depressing  or  balancing  the  arm  of  a  lever,  is  as  its  distance  from 
the  fulcrum  or  axis,  the  momentum  or  power  of  the  weight  in 
motion  (as  when  a  ship  is  pitching  or  scending)  is  as  the  square  of 
that  distance.  Thus,  suppose  2  guns  each  weighing  5  tons,  placed 
the  one  at  40  and  the  other  at  50  feet  from  the  centre  of  gravity. 
The  moments  of  these  guns,  when  the  ship  is  at  rest,  will  be  as 
5  X  40 » 200  to  5  X  50 »  250,  their  difference  being  50  ;  whereas 
their  momenta  *will  be  as  5  x  40^ » 8000  to  5  x  50* —12500,  the 
difference  being  4500.  These  figures  will  give  some  idea  of  the 
extent  to  which  heavy  weights  placed  at  the  extremities  of  a 
ship  may  aggravate  her  pitching  in  a  sea  way,  and  show  the 
wisdom  of  concentratiug  them  as  much  as  may  be  convenient. 

There  are  many  disposable  weights,  in  the  distribution  of  which 
we  may  develop,  or  fail  to  develop,  or  even  defeat,  the  design  of 
the  builder  ;  for  although  a  ship  when  at  rest  may  be  apparently 
in  the  best  sailing  trim,  it  does  not  follow  that  she  is  so  in  reality. 
A  certain  line  of  flotation  might  be  produced  by  stowing  one  half 
of  the  disposable  weights  in  the  fore  end,  and  one  half  in  the 
other  ;  or  the  whole  might  be  stowed  in  the  centre.  In  either  case 
the  ship  might,  according  to  the  copper  marks,  be  correct  as  to 

*  The  term  "moment"  meaning  the  product  of  any  weight  multiplied  into 
Its  distance  from  the  centre  of  gravity. 
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a  itipalited  mtman  of  drugfaft,  but  the  intHaxd  ibo  entered 
Qnerea  water  the  difierenoe  in  the  modes  of  itowage  wonld 
bemanifest.  In  the  former  caec  ihe  would  plnnge  heaTilj,  strain 
her  fastenings,  and  break  her  cordage  or  maddnerjr,  and  stop 
her  way  ;  in  the  latter,  all  wonld  be  the  rercrse. 

For  a  ship^  when  at  rest,  is  noteqnallj  water  borne  at  ali 
jMOifSi  The  fhller  midship  sections  are  pressed  upwards,  whibt 
the  finer  extremities  are  sustained,  paitlj  bj  the  water  and 
partly  bj  their  connexion  with  the  central  bodj.  There  is, 
CQOseqoentljr,  such  a  constant  tendency  in  the  foremost  and  after 
ends  to  droop,  that  when  ships  are  cleared  of  their  material,  it  is 
found  necessaiy  to  load  them  with  ballast,  until  all  parts  deriye 
support  from  the  water,  and  thus  to  correct  as  much  as  possible 
the  natural  inclination  to  **  hogging." 

It  can  easQy  be  understood  that,  by  stowing  weights  at  the 
eartrwnities,  not  only  is  the  **  hogging "  tendency  encouraged, 
but  (when,  as  in  a  sea  way,  the  water  has  altogether  receded 
from  under  the  fore-body  and  the  ware  has  passed  the  centre) 
the  ship  will  plunge  heavily  until  the  bow  meets  with  a  material 
resistance.  In  this  way,  the  best  of  ships  unfairiy  acquire  an 
unenmble  reputation  for  pitching. 

Foreseeing  these  possibilities,  we  find  one  architect  saying, 
"A  ship  badly  constructed,  whose  faults  arc  to  be  corrected  by 
stowage,  will  sail  badly  ;  snd  that  which  is  well  constructed, 
if  badly  stowed,  will  do  no  better  :  the  stowage,  therefore,  is  an 
essential,  difficult,  and  delicate  part  of  a  ship's  economy,  to 
perfect  which  the  cfficers  do  yery  properly  to  act  in  concert  with 
each  other."*  And,  another,  **  A  ship  of  the  best  form  will  not 
show  her  good  qualities  except  it  is  at  the  same  time  well  rigged, 
well  stowed,  and  well  worked  by  those  who  command  it"  f 

**  If  we  were  to  rely  confidently  upon  all  that  has  been  said 
of  the  great  effects  on  the  sailing  of  ships,  resulting  from  the 
moving  of  small  weights,  we  should  hardly  know  how  to  limit 
the  importance  of  stowage  ;  but  whilst  the  extent  to  which  small 
changes  are  said  to  affect  the  sailing  of  ships  may  seem  question- 
able, the  fact  is  established  beyond  all  dispute,  that  along  with 
alterations  in  the  trim  of  most  ships  their  sailing  qualities  arc 
altered.    Experience  has  shown  that  the  magnitude  of  such 

DaHamel,  \  Cbapmau. 
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effects  depends  greatly  on  the  fonn,  some  ships  being  more 
easily  put  out  of  trim  than  others.  The  investigation  of  the 
subject  requires  yet  to  be  pursued  by  practical  means,  for  hitherto 
much  is  uncertain."*  There  appears  to  be  more  ground  for 
the  belief  in  the  effect  of  small  changes  on  the  sailing  of  ships 
than  this  eminent  architect  seems  prepared  to  admit. 

The  story  of  the  difference  of  the  speed  between  two  horses, 
hitherto  eqhal,  arising  from  the  circumstance  of  one  rider  having 
inadvertently  carried  the  key  of  the  stable  in  his  pocket,  is  cer- 
tainly not  much  more  incredible  than  the  records  of  ships  under 
trial.  But  without  contending  for  the  possibility  of  pace  being 
dependent  on  such  extreme  nicety,  there  can  be  no  question 
about  the  tender  sensibility  of  some  ships.  During  one  of  the 
trials  between  the  **  Barham "  and  **  Vernon,**  the  captain,  on 
coming  on  deck  after  a  very  short  absence,  exclaimed,  that  there 
was  something  wrong.  It  proved  that  a  5-inch  hawser,  which 
had  been  spread  on  the  booms  near  the  main  mast  to  dry,  had 
been  in  the  interval  reeled  up  near  the  bowsprit  On  another 
occasion,  when  both  ships  were  sailing  abreast  on  a  wind,  and 
neither  gaining,  the  men  who  were  lying  on  the  deck  round 
the  mainmast  were  caused  to  stand  up,  and  instantly  the  **  Bar- 
ham  '*  moved  ahead.  The  **  key  **  to  tbis  refinement  of  sailing 
quality  was  found  on  the  quarter-deck  ;  but  the  principle  and 
cause  of  the  success  evidently  lay  in  a  great  attention  to  stowage. 

And  this  brings  us  to  the  problem  of  stability,  or  the  resist- 
ance of  a  ship  to  the  pressure  of  her  canvass,  which  is  capable 
of  the  same  explanation  as  the  pitching  and  rolling  motions. 

The  pressure  of  the  sails  acting  at  their  centre  of  effort  on  the 
masts,  heels  the  ship  over,  and,  in  doing  so,  virtually  alters  the 
shape  of  her  immersed  portion;  by  which  alteration  the  resultant 
of  the  pressure  of  the  water  and  the  position  of  the  centre  of 
gravity  of  displacement  are  also  changed.  The  centre  of  gravity 
of  system  remaining  fixed,  the  resistance  to  the  heeling  power 
is  the  effort  of  the  ship  to  recover  her  state  of  equilibrium,  and  to 
bring  the  two  centres  of  gravity  back  into  the  same  vertical 
line. 

In  the  annexed  figure,  a  b  c  represents  a  ship  heeling  under 
canvass  :  her  centre  of  gravity  of  system  being  at  a  :  A  b  the 

*  Fincham's  Outlines. 
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water  line,  tad  d  her  centre  of  gnrity  of  diiplaeement  when 
upright :  a  b  her  wtter  line,  and  d  her  centre  of  grmyitj  of 

Fig»B8» 


diBplacement  when  heeled  over ;  its  position,  having  under- 
gone a  change  consequent  on  the  change  of  form  from  A  b  a 
to  a  6  c,  produced  by  the  inclination  d  e,  is  now  the  result- 
ant of  the  pressure  of  water.  The  action  of  the  different 
forces  may  be  thus  briefly  explained.  As  the  ship,  on  heeling, 
<tnms  round  an  axis  passing  through  her  centre  of  gravity,  o  s 
may  bo  considered  as  a  lever,  s  the  centre  of  effort  of  the  sails 
pressing  in  the  direction  s  t  to  heel  the  ship,  d  the  displacement 
(equal  to  the  whole  weight  of  the  ship)  pressing  upwards  in  the 
direction  of  the  resultant  J  e  to  right  her. 

Draw  G  H  at  right  angles  to  d  e.    By  &  principle  of  Oift  \cvw, 
the  power  exerted  bjr  any  force,  acting  obliquely  on  a\(^N«i/vb 
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le  diitanae  ftom  the  ttienm  at  wUch  it  ictt, 
that  dinance  being  mcamred  oa  a  line  peqiendicolai  to  itt  Uw 
of  action.  In  the  case  before  ni,  tharefoni.  the  diiplaeement  if 
weight  of  Che  ihip  mnltipliad  Into  o  h,  conKitnte*  the  force  a- 
orted  to  rig^t  her. 

From  thii  it  appean  that  the  longer  the  line  o  h  can  be  made 
at  a  ^Ten  angle  of  iaclitiation,  the  grealar  will  be  the  Kalalitj  tt 
the  ibip.  Ilii  ma;  be  done  in  two  war*,  lit,  b;  lowering  tfat 
centre  of  gravitj  of  ^item,  which  ii  effbeted  either  bj  adding 
to  the  qoanlit.T  of  ballatt,  or  bj  lowering  Mine  of  the  weigfau 
alteadj  exiitiDg  in  the  ihip  i  Sndlf,  bj  drawing  the  centre  orer 
to  windward,  bj  ineani  of  fhilting  the  ballast. 

^e  point  p  illnitratei  the  But  method,  and  ^  the  aeeond.  In 
eithcz  caie  a  perpendicnlar  drawn  to  the  line  d  ■  frmn  these  pointi 
wonld  be  longei  than  o  h.*  ■ 

Both  theae  methodi  of  inereaaing  Uabili^  are  practicable,  and 
lie  eonatanclj  retorted  to  in  boats.  The  fint,  bj  filling  the 
breaken,  and  making  the  men  dt  down  in  the  bottom  of  the 
boat ;  the  aecood,  bj  making  the  men  rit  np  to  windward.  Oi 
the  two,  the  Jbnner  ia  nnqneitionablj  the  safer,  as  the  increase 
of  stability  is  permanent  on  either  tack  ;  whereas,  when  Uu 
latter  method  ii  adopted,  if  the  boat  ibonld  be  saddenlf  takei 
aback,  before  there  is  time  fbr  the  men  to  regain  their  prope 
seats,  all  the  gain  of  stabilit;  on  the  one  tack  is  eiactlj-  bo  mnd 
loss  of  stabiliij  on  the  other  ;  and  an  upset  most  be  the  const 
qaenee.  This  catastrophe  has  been  known  to  happen  in  ptusin 
nnder  the  stern  of  a  ihip,  in  a  strong  breeze,  from  the  eddy  win 
taking  the  sails  in  rererte. 

It  hss  been  supposed  that  efficient  stabilitj  could  be  giTt 
Dnder  sit  thecir  cnmstances  to  which  a  man-of-war  is  subject  1 
Form  alone,  nithont  anj  ballast )  a  mppoeilion  foonded  on  t) 
results  of  fnrlher  experiments  Willi  models.  Mssls  were  erect 
on  foims,  each  having  different  shape,  bnt  being  perfectly  hom 
geneons,  and  weights  intended  to  measure  their  several  inclin 


u>  that  uDlHi  thli  poiDi  be  above 
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tions  were  attached  to  lines,  leading  from  the  mast  heads  orer 
adjoining  poUejs. 


Fig.  34. 


Fig.  35, 


Here  we  were  supposed  to  have  discovered  the  form  for  stahi- 
lity  unerringly,  and  amatenrs  flattered  themselves  that  they  had 
solved  a  question  which  the  most  experienced  architects  have 


Fig.  36. 

Fig.  37. 
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admitted  to  he  "pregnant  with  the  most  intricate  difficulties ;  to 
surmount  which  seems  to  exceed  the  force  of  human  under- 
standing.** 
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*'  Fig,  34.  exceeded^.  35.  in  stability,  till  the  weights  amoanted 
to  13^  lbs.,  after  which  the  excess  was  with^^.  35.  ;  36.  was 
inferior  to  34.  and  35.;  and  37.  inferior  to  aU.  Thus  the  power 
applied  was  similar  in  its  effects  to  the  farce  of  the  wind  !*** 

If  the  experimentalist  had  ever  been  in  broken  water,  he  might 
have  discovered  what  is  well  known  to  every  coxswain  of  a  jolly- 
boat,  that  when  a  vessel  is  taken  in  a  sqoall,  having  no  way  on, 
she  inclines  much  more  at  first  than  she  does  after  gathering, 
way  ;  and  this  is  snch  a  practical  illnstration  of  what  Glairbois 
himself  says  on  this  very  point  that  it  seems  unnecessary  to 
argue  on  the  unprofitable  nature  of  all  such  experiments  and  the 
utter  fallacy  of  the  conclusions  which  have  been  drawn  from 
them.  **  There  is  a  Hydrostatic  or  Theoretic  stability,  which  is 
only  true  when  the  ship  has  no  progressive  motion,  yet  under 
other  circumstances,  it  differs  widely  from  the  Hydrodynamic  or 
Practical  stability."  f  In  the  above  case,  stability  is  considered 
with  reference  to  only  one  disturbing  element,  the  wind  ;  but 
the  effects  of  water  in  motion  are  entirely  overlooked.  In  &ct, 
experiments  made  in  cisterns,  however  interesting  in  a  lecture- 
room,  and  successful  in  Virginia  Water,  are  inapplicable  to  the 
rough  practice  of  sea-faring  vessels.  How  far  the  stability  or 
general  efiJciencies  of  a  ship  should  be  derived  firom  weight,  and 
how  far  from  form,  is  a  question  which  must  be  decided  by  judg- 
ment and  experience  gathered  under  canvass.  The  laws  by 
which  their  action  is  regulated,  and  the  manner  in  which  their 
influence  may  be  augmented  or  diminished,  constitute  a  depart- 
ment of  knowledge  in  which  every  sea  officer  should  be  well 
grounded. 

The  following  Table  will  convey  an  idea  of  the  effects  which 
may  be  produced  by  moving  certain  weights  through  different 
spaces.  It  gives  the  weight  which  it  will  be  necessary  to  move  a 
distance  of  40  feet,  either  aft  or  forwards,  in  order  to  produce  an 
alteration  of  1  foot  in  the  trim  of  the  ship. 


*  Experiments  by  Mr.  Gorge,  mentioned  in  Chamock's  History  of  Marine 
Architecture.  Since  mailing  the  above  remarks,  a  recent  number  of  the  Me- 
chanics' Magazine  criticises  some  repetUions  of  these  experiments. 

f  Clairbois'  Treatise  on  Naval  Architecture,  translated  by  Captain  Strange, 
RtNt 
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Cbtti  of  Vessel  and  Number 
of  Gani. 

Lengthi 

fMC. 

BrP4d'h, 

WHRht  to  he 

HIUTmI  a  till. 

lAiirr  III  4<l 

flPTt. 

l8t  Bate       -        -  120 
2QdBate      -        -    84 
4th  Rate       -        -    60 
5th  Bate       -        -    46 
6th  Bate       -        -    28 
Sloop            -        -     18 

206 
193 
174 
160 
120 
112 

55 
52 
44 

41 
34 
31 

Tom. 
112 

90 

68 

3rt 

22 

14* 

The  most  infidlible  mode  however  of  preserving  trim  is  l)^ 
nse  of  the  Water  Level.  A  leaden  pipe  bent  upwards  at  both 
ends  18  let  into  the  lower  deck  beams  under  the  planking,  in  a 
fore  and  aft  line,  as  nearly  amidships  as  the  hatchways  will 
permit,  the  ends  are  terminated  with  glass  tubes,  which  are  gra- 
duated,  and  for  greater  security  brought  up  alongside  some 
convenient  stanchion.  On  the  tube  being  filled,  the  water  rises 
to  its  level  at  each  end,  and  the  ship's  most  perfect  trim  marked 
off  when  she  is  perfectly  still. 

Any  future  alterations  in  the  trim,  cither  from  expenditure  of 
stores,  or  variations  of  wind,  are  immediately  denoted  by  the 
levels,  and  may  be  at  once  rectified  by  the  muvemcnt  of  dispos- 
able weights,  such  as  shot,  any  number  of  men,  &c.,  so  that  at 
sea,  when  it  would  be  impossible  to  discover  the  trim  by  the 
copper  marks,  it  may  be  thus  ascertained  without  difHcnlty  ; 
and  the  effects  of  alterations  in  the  force  of  the  wind,  otherwise 
imperceptible,  are  declared  by  the  amount  of  pressure  by  the 
head,  indicated  by  the  level.f 

This  instrument  will  appear  the  more  valuable  when  it  is 
remembered  that,  on  carrying  a  press  of  sail,  a  ship  always 
settles  considerably  by  the  head  ;  and  that  unless  this  tendency 
be  corrected  by  moving  weights  from  the  fore-body,  (supposinj;^ 
the  sails  to  be  well  trimmed,)  the  increased  resistance  ^viU  neu- 
tralise the  propelling  force.  For  although,  as  a  general  rule, 
the  gain  by  carrying  a  press  of  sail  is  little  as  compared  with 
the  risk,  yet  there  are  times  when  that  little  might  be  of  much 

*  Crupie  on  Naval  Architecture. 

t  In  the  absence  of  a  better,  a  temporary  /ere!  may  be  constructed  N»\tti  «k 
length  ofgoodb<ue, 

a 
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consequence  ;  and  we  should  be  prepared,  not  onlj  with  good 
gear  to  press  on  with,  but  with  a  good  instrument  to  inform 
us  that  speed  is  undiminished,  if  not  increased. 

Few  things  are  more  fallacious  than  the  appearance  of  speed 
which  a  yessel's  movement  presents.  Judging  from  the  quantity 
of  water  dashed  from  her  bows,  and  the  noise  made  hj  her  pas- 
sage through  the  waves,  one  would  infer  a  high  rate  of  progress. 
But  it  is  found  that  all  this  time  the  ship's  bows  are  unduly 
depressed,  and  that  the  commotion  of  the  water,  supposed  to 
be  evidence  of  speed,  is  in  fact  only  evidence  to  more  water 
being  displaced  than  is  necessary.  Thus,  in  a  ship  of  the  '*  Bar- 
ham's  "  length  and  size,  the  depression  has  occasionally  amounted 
to  18  inches  ;  the  remedy  adopted  being,  not  that  of  reducing 
sail  at  the  expense  of  propelling  power,  but  of  adjusting  trim, 
and  that  by  the  help  of  the  instrument  described. 

In  treating  on  the  subject  of  fluid  resistance.  Dr.  Amott  ob- 
serves :  —  "A  boat  which  moves  one  mile  an  hour,  displaces  a 
certain  quantity  of  water,  and  with  a  certain  velocity ;  if  it  move 
twice  as  fast,  it  of  course  displaces  twice  as  much  water,  and 
requires  to  be  moved  by  twice  the  force  on  that  account ;  but  it 
also  displaces  every  particle  with  a  double  velocity,  and  requires 
another  doubling  of  the  power  on  this  account :  the  power  then 
being  doubled  on  two  accounts,  becomes  a  power  of  four.  In 
the  same  manner  with  a  speed  of  three,  three  times  as  many 
particles  are  moved,  and  each  particle  with  three  times  the 
vebcity  ;  therefore,  a  force  of  nine  is  wanted  to  produce  it ;  and 
so  for  a  speed  of  four,  a  power  of  sixteen  is  wanted  ;  and  for  a 
speed  of  five,  a  power  of  twenty-five.  The  corresponding 
numbers,  up  to  a  speed  of  10,  are  shown  in  the  following  table- 
Speed  -  -  -  123456789  10 
Corresponding  resistance    1    4   9    16   25   36   49    64   81    100 

So  that  the  force  of  100  horses  would  only  drag  a  boat  10  times 
as  fast  as  the  force  of  one  horse.  Arithmeticians  express  the 
relation  shown  in  this  table,  by  saying  that  the  power  required 
to  move  a  body  in  a  fluid  increases  as  the  square  of  the  speed** 

"  If  an  engine  of  49  or  50-hor8e  power  would  drive  a  boat 

7  miles  an  hour,  two  engines  of  50,  or  one  of  100,  would  be  re- 

qulred  to  drive  it  10  miles,  and  three  such  would  only  drive 

Jt  12  miles.    For  the  same  reason,  if  all  the  coal  which  a  ship 
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could  oonTenienUjr  cany  were  joit  mifficient  to  drive  ber  loou 
miles,  at  the  rate  of  12  miles  per  hour,  it  would  drire  her  SOOu 
at  the  rate  of  7  miles  per  hour ;  and  nearlj  6000  at  the  rate 
of  5  miles  per  hour."* 

These  remarks  are  not  onlj  interesting,  bat  strictlj  practical ; 
for  thej  go  to  prove  that,  supposing  we  can  counteract  the 
tendency  to  settle  by  the  head,  and  preserve  trim,  we  shall  beat 
another  ship  if  we  can  out-carry  her. 

BALLAST 

Is  of  iron  in  "pigs,"  of  different  weight  and  dimensions,  cast 
with  a  hole  in  each  end. 


No.  CO  a 
ton. 

Length, 
ft.  in. 

Breadth, 
ft.  io. 

Drpth» 
ft.  in. 

Cwt. 

Qri. 

Lbi. 
12 

7 

3     0 

0     6 

0     6 

2 

3 

9 

2     5 

0     6 

0     6 

2 

0 

24 

11 

2     0 

0     6 

0     6 

I 

3 

7 

16 

I     6 

0     6 

0     4i 

1 

0 

12 

18 

1     6 

0     5 

0     4| 

20 

1     5 

0     5^ 

0     4^ 

1 

0 

0 

21 

2     0 

0     4 

0     4 

3 

22 

40 

1     0 

0     4 

0     4 

TANKS. 

The  Tanks  are  selected  from  the  results  of  measurements  made 
with  a  skeleton  frame,  the  intervening  spaces  being  filled  in  with 
battens,  as  they  are  stowed  and  cbintzed.  They  are  slung  for 
hoisting  by  a  toggle  in  the  manhole  ;  but  the  moment  it  cun 
be  dispensed  with,  the  lid  is  shipped,  so  as  to  exclude  durt. 
When  the  bottom  (the  ground  tier)  is  stowed,  the  others  follow. 

Whilst  watering,  the  rod  of  the  pump  is  a  useful  correction 
for  a  careless  officer  in  the  holds  :  often  when  the  tank  has 
delivered  100  tons,  the  greatest  quantity  of  the  water  has,  from 
neglect  in  shifting  the  hoses,  found  its  way  to  the  Bilgcs.f 


*  Elements  of  Physics. 

f  The  state  of  the  well  should  be  regularly  reported  in  harbour.  Just  as  at 
Not  very  long  since,  a  ship  nearly  ready  for  sea  was  found  on  a  Sunday 
afternoon  with  the  holds  full  of  water.    The  first  lieutenant,  who  had  no 
■aperior  in  the  service,  was  (fur  once)  out  of  the  ship,  and  his  deputy  Yiad  ne%- 
lected  this  customary  dut/. 

Q  2 
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CHAP.Vn. 

MBCHAinCAL  FOWXSS. 

Mechakigb  is  the  science  which  treats  of  forces  applied  to  bodieSf 
either  directljTt  or  through  the  agencj  of  some  machine. 

Anj  canse  which  aHers,  or  tends  to  alter  a  bod j's  state  of  rest 
or  motion^  is  called  a  Force. 

The  fbrce  with  which  we  are  most  familiar,  is  that  which 
attracts  erery  body  on  the  earth*s  surface  towards  its  centre,  and 
which  causes  the  bodj,  if  free,  to  more  towards  that  point ;  and 
if  restrained,  to  press  against  the  obstacle  which  preyents  its 
motion.  This  force  is  called  Grayity.  The  amount  of  the  pressure 
exerted  hj  different  bodies  yaries  with  their  magnitude.  Thus, 
the  pressure  exerted  hy  a  mass  of  lead  containing  S  cubic  feet  is 
twice  as  great  as  that  of  a  mass  containing  only  1  cubic  foot. 
Orayity  is  a  uniform  force,  or  in  other  words,  exerts  the  same 
influence  on  all  bodies  which  contain  the  same  amount  of  matter. 
The  pressure  actually  exerted  by  a  heayy  body  in  consequence 
of  its  tendency  to  fall  to  the  earth  is  called  its  Grayitation  ;  and 
that  which  is  exerted  by  a  certain  definite  bullL  is  called  a  Found. 
All  forces  may  be  measured  by  the  number  of  pounds  weight 
which  they  could  sustain  if  applied  in  a  direction  opposite  to  that 
of  gravity,  i.  «.  vertically  upwards. 

Besides  the  magnitude,  it  is  necessary  to  take  into  considera- 
tion the  Direction  of  a  force. 

By  this  is  meant  the  straight  line  in  which  it  tends  to  move 
the  body,  if  free,  and  not  counteracted  by  any  other  force. 

Thus,  if  a  force  is  produced  by  a  thrust  of  a  rod,  its  magnitude 
is  measured  by  the  number  of  pounds  weight  it  would  support 
if  it  were  to  act  vertically  upward  ;  and  its  direction  is  that  of 
the  rod's  length. 

Forces  applied  to  a  body  are  said  to  be  in  equilibrium,  when 
the  body,  if  originally  at  rest,  still  remains  so  after  their  applica- 
tion, or,  if  in  motion,  continues  to  move  in  the  same  manner  as 
before,  or  as  if  they  had  not  been  applied  at  all. 

Velocity  is  the  degree  of  quickness  or  slowness  of  a  \>o^^^& 
motion  ;  and,  If  umform,  is  xneasnred  by  the  numbcx  of  l^i^X. 

o  3 


86  MANUAL  FOR  NAVAL  CADETS. 

described  in  a  Unit  of  time.  The  units  of  time  nsoallj  employed 
are  a  Second  and  a  Minate.  The  latter  is  the  unit  generally 
employed  when  the  motion  of  machines  is  considered. 

The  principal  Moving  Powers  are  the  physical  force  of  men  and 
animals  (or  liying  agents) ;  the  expansive  force  of  steam  and 
gunpowder  ;  the  action  of  water,  and  of  wind ;  and  the  elastic 
force  of  metals  when  formed  as  springs. 

Always  directing  motion,  it  is  absolutely  necessary  that  an 
officer  should  know  how  (without  overtasking)  to  apply  the 
*'  moving  powers  "  to  the  greatest  possible  advantage,  as  well  as 
to  form  a  right  estimate  of  **  work." 

Great  care  must  be  taken  to  have  a  clear  understanding  of 
the  proper  meaning  of  the  term  "  power,"  as  used  in  matters  of 
science.  It  is  quite  distinct  from  strength,  or  force,  or  pressure. 
It  always  has  reference  to  a  quantity  of  work  performed,  or 
which  could  be  performed.  For  instance,  if  it  be  said  that  a 
man  can  lift  off  the  ground  a  piece  of  iron  of  300  pounds  weight, 
there  is  no  information  as  to  the  power  of  a  man — speaking 
scientifically  —  conveyed  by  the  knowledge  of  this  fact,  which 
merely  indicates  his  strength.  But  if  it  were  stated  how  many  such 
pieces  he  lifted  to  a  given  height,  and  placed  upon  a  truck  in  an 
hour  or  in  a  minute,  the  amount  of  work  which  he  performed 
would  then  be  known,  and  this  would  be  the  measore  of  his 
power. 

K  one  man  loaded  a  truck  with  pieces  of  iron  weighing  300 
pounds  each,  and  another  man  had  to  perform  a  similar  duty 
with  pieces  of  150  pounds  each,  the  latter  must  lift  double  the 
number  of  pieces  to  do  the  same  amount  of  work.  In  this 
case  each  of  these  pieces  must  have  been  raised  from  the  ground 
to  the  track  in  half  the  time  of  the  others  ;  that  is,  two  lifts  for 
one  must  have  been  made.  The  quickness  with  which  the 
weights  were  lifted  is  called  the  Velocity  with  which  they  have 
travelled,  and  this,  in  the  case  of  the  light  weights,  was  double 
that  of  the  heavy;  and  hence  half  the  weight,  raised  with  double 
the  velocity,  gives  the  same  amount  of  work  done  within  the 
same  space  of  time,  and  the  same  amount  of />ou7£r  is  said  to  have 
been  exerted. 

In  a  similar  manner,  let  it  be  supposed  that  a  man  in  a  given 

time  raises  10  pieces  of  iron,  each  weighing  300  pounds,  that  is 

SOOO  pounds  in  all,  1  foot  Mgh,  and  t\i&t  «Q.oO[i^T  m^xi  raises  one 
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of  these  pieces  in  10  lifts  oae  above  another,  each  of  I  foot  high, 
that  is  10  feet  in  all,  this  will  be  the  same  number  of  eqoal  lifts, 
and  the  two  men  will  hare  done  an  equal  amount  of  work.  If 
the  weights  raised  be  multiplied  respectivelj  bj  the  distances  to 
which  they  haTe  been  raised,  the  result  will  be  the  /wver ;  that 
is^  the  same  amount  of  power  is  exerted  to  raise  300  pounds  10 
feet  high,  3000  pounds  I  foot  high,  or  I  pound  3000  feet  high. 

MoreoTer  the  work  done  by  men  and  animals  raries  according 
to  the  manner  in  which  they  exert  their  strength  ;  and  in  con- 
sequence of  their  difference  of  form  a  general  comparison  is 
impossiUei  A  man  can  carry  a  weight  equal  to  his  own,  and 
yet  his  average  force  when  thrusting  at  the  height  of  the  chest 
is  reckoned  at  but  30  pounds.  A  horse  cannot  draw  up  a  hill 
as  much  as  three  men  could  carry  up  the  same  ;  yet  on  a  IctcI 
road  he  would  draw  as  much  as  seven  men  could.  And  either 
of  theae  agents  might,  by  a  single  great  effort  perform  a  piece  of 
work,  and  becoming  exhausted,  be  unfit  for  further  labour;  whilst 
another  by  a  series  of  moderate  ones,  might  in  due  time  effect 
as  great  a  result  So  that  physical  force  being  intermittent,  it 
can  only  be  estimated  by  Its  effects,  and  hence  it  is  that  time 
becomes  an  essential  part  of  the  consideration,  the  question 
embracing,  not  merely  the  amount  of  action,  but  also  the  time  in 
which  it  is  developed. 

Weight  and  time,  and  height  or  distance,  being  then  inter- 
changeable with  each  other,  it  will  easily  be  understood  that  it 
becomes  a  convenient  mode  of  expressing  the  power  of  a  man  or 
horse,  to  say  that  one  man  or  one  horse  can  raise  a  given 
number  of  pounds  one  foot  high  in  one  minute. 

A  l7ni<o/'toorA  represents  the  labour  required  to  raise  1  pound 
weight  through  the  space  of  1  foot,  and  has  the  same  relation  to 
work  as  a  foot  (which  is  the  measure  of  space)  has  to  distance, 
or  a  pound  to  weight  The  labour  expended  in  raising  a  body 
is  found  by  multiplying  the  weight  of  the  body  in  pounds  by 
the  space  in  feet  through  which  it  is  raised.  Supposing  a  man 
to  raise  a  weight  of  1  pound  1  foot  high,  he  does  a  unit  of  work ; 
if  he  lifted  a  weight  of  160  pounds  30  feet  high,  he  would  have 
performed  4800  units  of  work,  or  (according  to  the  above  rule) 
160  X  30  »  4800. 

Again,  if  a  man  handed  thirty  32-poand  shot  over  tVie  ^xv- 
wale  of  a  hoat,  I  foot  bigb,  be  would  perform  960  umla  ol 
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work.  Say  that  he  handed  at  the  rate  of  one  shot  a  second,  and 
that  another  man  worked  at  the  same  rate  with  a  luff  jigger  and 
net  filled  for  him  with  three  shot  at  a  hoist,  the  second  man 
wonld  only  perform  the  same  number  of  units  of  work ;  for 
whilst  the  force  of  the  first  man  was  exerted  through  a  space  of 
1  foot  in  a  certain  time,  that  of  the  other  was  exerted  through 
three  times  the  space  of  1  foot  in  the  same  time.  In  other  words, 
one  would  hand  through  1  foot,  and  the  other  would  haul  through 
3  feet  of  the  tackle  fall. 

Again,  if  a  man  cany  a  56 -pound  shot,  at  the  rate  of  three 
miles  an  hour,  and  another  of  42  pounds  at  the  rate  of  four 
miles,  the  effect  would  be  the  same,  viz*  168. 

In  the  application  of  physical  force,  the  individual  weight  of 
the  agent  must  be  considered  as  well  as  his  muscular  force. 

If  a  man  be  150  pounds  weight,  and  he  went  40  feet  up  the 
rigging,  and  let  himself  down  in  a  bowline  knot  on  the  end  of  a 
single  whip,  the  other  end  being  fast  to  a  weight  somewhat 
lighter  than  his  own,  he  would  raise  that  weight  40  feet,  and 
perform  a  number  of  units  of  work  equal  to  the  number  of  pounds 
in  that  weight  multiplied  by  40.  If  the  end,  however,  were 
made  fast  to  some  machinery  (such,  for  instance,  as  the  barrel  of 
a  winch,  to  which  some  weight  was  attached")  the  efficiency  of 
the  force  employed  would  be  150  x  40  »  6000,  and  this  can  be 
caused  to  raise  a  weight  of  6  pounds  through  a  space  of  1000 
feet,  or  a  weight  of  1000  pounds  through  a  space  of  6  feet,  or  a 
weight  of  6000  pounds  through  a  space  of  1  foot.  For  the  me- 
chanical effect  produced  by  a  machine  is  measured  by  the  work 
done  in  a  given  time,  or  by  the  product  of  the  force  exerted, 
and  the  distance  gone  through  in  a  unit  of  time  in  the  direction 
of  that  force. 

But,  in  thus  making  use  of  a  man's  individual  weight,  it  must 
be  observed  that,  except  whilst  raising  his  body,  his  muscular 
force  is  at  rest ;  whereas  in  moving  about  whilst  labouring,  (as 
in  working  the  capstan  or  "  walking  away  "  with  a  tackle  fall  or 
single  rope,)  he  exerts  his  strength,  both  in  thrusting  or  hauling, 
in  addition  to  carrying  his  body  ;  and  the  more  nearly  that  is  a 
load  to  him,  the  less  can  he  do  in  addition.  So  that,  when  we  can 
have  a  choice  in  the  mode  of  application,  it  behoves  us  to  consider 
bow  to  place  our  men  at  their  work.  **The  very  best  and  most 
effiectual  posture  in  a  man  is  that  of  rowing,  wherein  he  not  only 
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9tta  with  mofe  mnaclet  at  once  for  orerooming  the  renftjuice 
than  in  an j  other  position,  bat  at  he  polla  backwardi,  the 
weight  of  hia  bodj  aisiits  bj  waj  of  IcTer."  * 

This  remark  wiU*  of  coone,  applj  to  the  caie  of  men  **  facing 
their  work  "  at  a  **  irtanding  poUt"  for  if  we  can  pUice  them  with 
their  feet  bearing  against  anj  fixture  we  have  jnit  the  saiLe  poa- 
tnre. 

**  The  mean  effect  of  the  laboor  of  an  active  man,  working  to 
the  greatest  possible  advantage,  and  without  im]>e<liment,  is 
found,  upon  a  moderate  estimation,  sufficient  to  raise  10  pounds, 
10  feet  in  a  second,  for  ten  hours  in  a  day ;  or  100  pounds  I  foot 
in  a  second,  or  36,000  feet  in  a  day,  or  3,600,000  pounds  1  foot 
in  a  day."  f 

The  Motive  Powers  are  augmented,  regulated,  and  directed  by 
machinei7  of  different  descriptions.  By  these  mechanical  con- 
trivances, a  small  force  is  enabled  to  overcome  a  great  resistance^ 
or  raise  a  great  weight,  as  in  the  case  of  Tackles,  Levers,  Screws, 
Wedges,  and  Cog-wheels  whose  circumferences  bear  upon  axles 
of  other  wheels.  Intermittent  motion  is  converted  into  uniform 
motion,  as  in  the  case  of  the  balance  wheel  of  the  land  steam 
engine :  continuous  motion  is  obtained,  as  in  the  case  of  the 
rotatory  leverage  of  the  capstan ;  great  velocity  is  generated,  as 
in  the  case  of  the  common  s)>innii)g  wheel,  or  driving  wheel  of 
some  steam  engines,  where  the  circumference  of  a  large  wheel 
acts  upon  that  of  a  smaller  one  ;  and  the  moving  force  is  made 
to  impart  motion  to  a  weight  in  a  direction  different  from  that  in 
which  the  force  itself  moves,  as  in  the  case  of  leading  bloi-ks,  of 
tackle  &ll8,  or  the  cranks,  side  levers,  eccentric,  &c.  of  the  engine. 

But  these,  and  many  other  advantages  afforded  by  machinery, 
cannot  bo  obtained  without  proportionate  disadvantage  ;  for 
what  is  gained  in  force  is  lost  in  velocity  or  time  ;  and  what  is 
gained  in  speed  or  time  is  lost  in  force ;  or,  which  is  the  same 
thing,  when  force  is  economised,  it  is  at  the  expense  of  time ; 
and,  when  time  is  saved,  force  is  expended.  This  is  a  law  in 
mechanics;  and  as  power  is  compounded  of  the  weight  or  mass 
of  a  moving  body,  multiplied  into  its  velocity,  it  is  evident  that 
there  is  no  increase  of  power  properly  so  called  in  the  agency  of 
machinery. 

In  moving  a  great  weight,  a  small  force  moves  l\iiOM^  ^ 

*  DesagulferM.         f  Engineers'  Pocket-Book. 
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space  as  "many  times  greater  than  that  through  which  the  weight 
moves,  as  the  weight  is  greater  than  the  force  ;'or,  the  rate  at 
which  the  weight  is  moved  is  so  many  times  slower  than  that  at 
which  the  force  moves,  as  the  weight  is  greater  than  the  force.  In 
generating  a  rapid  velocity,  the  force  moves  through  a  space  as 
xiiany  times  less  than  that  through  which  the  weight  moves,  as 
the  force  is  greater  than  the  weight  And  in  varying  the  direc- 
tion of  motion,  a  greater  quantity  of  the  force  is  consumed  in 
overcoming  friction,  than  would  he  the  case,  did  it  act  directly 
on  the  weight  or  resistance. 

The  Lever,  Wheel  and  axle.  Pulley,  Inclined  Plane,  Wedge, 
and  Screw,  are  commonly  called  the  Mechanical  Powers. 

The  Wheel  and  axle,  and  Pulley,  are  varieties  of  the  Lever, 
and  the  Wedge  and  Screw  of  the  Inclined  Plane.  In  their 
separate  condition,  they  are  "  simple  machines,"  and  when  any 
number  of  them  are  combined,  they  form  a  Compound  machine, 

LEYEB. 

Levers  are  of  three  kinds.  When  the  fulcrum  is  between  the 
force  and  the  weight,  the  lever  is  of  the  first  order.    {Fig,  39.) 

Fig.  39. 
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Such  is  the  steelyard  (Jig,  45),  or  pump  brake,  or  the  hand- 
spike as  it  is  used  in  "  raising  **  the  breech  of  a  gun  at  the  order 
«  Elevate."     (Fig.  40.) 

Fig,  40. 
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Vben  tbe  weight  li  betreen  tha  ffalcrwii  ud  Um  force,  the 
lever  iiofthewcoiid  order.    (Ff;.  41.) 
Fig.  41. 
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Wbea  the  force  is  between  the  fulcrnin  and  the  weight,  the 
lever  is  of  the  third  order.    {Fig.  43.) 
Fig.  a. 


Sach  is  the  fbot-board  of  a  taming  lathe. 

The  Bteering  wheel  acts  as  a  lever  both  of  the  fiist  and  second 
order,     (,Fig.  *4.) 

"  Of  whateser  kind  the  lerer  maj  be,  the  conditions  of  cqni- 
librinm  of  the  power  and  weight  will  be  Each  that  they  are 
Inrcnelj  as  their  distances  from  the  fulcmin,  this  being  tlie 
general  condition  of  cqailibriain  fur  all  machines  which  torn 
roond  a  fixed  aids.  It  foUows,  therefore,  that  in  &<i  cftiQ^a 
tgaies  ve  aial/ bare  p  :  w ;:  fA  :  fb;  or,  ifp  exprcse  llitt  iisUaita 
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of  the  pover  froin  thefalcnim.Biidu' the  distanceof  the  wdght 
iirom  the  Mcnun,  we  Bhall  have  v  :  w  '.'.  it : p,  or,  which  u  the 
same,  sxp^y/xic. 

Fig.  ii. 


"This  EtaCement  ia  a  repetition  of  the  general  principle  afiecting 
machines  which  tum  on  an  axis,  in  virtiie  of  which,  forces  opon 
them  are  in  eqniUbrinm,  when  their  moments  loand  the  axle 
are  eqnaL  The  moment  of  the  power  iar  up,  and  the  moment 
of  the  weight  is  w  i ».  The  tendency  of  the  power  to  tnm  the 
lever  ronnd  its  Ihlcnan  in  the  direction  of  the  power,  is  expressed 
bj  the  moment  p  xp,  and  the  tendency  of  the  weight  to  Com 
the  lever  in  the  contrarj  direction  is  expressed  by  w  x  a."' 

The  distance  of  the  force  irom  the  fiilcnun  is  called  its 
Lererage  ;  and  the  effects  of  force  will  bo  proportional  to  its 
leverage.  Ihus,  if  we  remove  the  force  to  doable  its  distance 
from  the  Mcmm.  its  efl^t  will  be  doubled ;  or  to  half  its  distance, 
we  shall  iiimmiah  its  effect  to  one  half. 

Fig.  is. 
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If  we  mppote  the  hock  of  the  ihort  urn  of  the  figure  to  be 
one  inch  ttom  the  centre  of  rapport,  ■  a  poand  weight  on  the 
long  arm  will  alwaji  balance  at  manj  poandi  ratpendcd  at 
the  thort  arm,  at  the  ponnd  i»  remored  inches  fVorn  the  fnl- 
cmm,  sappoeing  it  to  be  slang  horiiontal;  thus  in  the  figure  1 
balances  4. 

To  ascertain  the  proportionate  length  of  lererage  neceenry  to 
rapport  a  weight  in  equilibrium  with  a  lover  of  the  first  order, 
divide  the  weight  to  be  raised  bj  the  force  to  be  applied,  and  the 
quotient  will  be  the  required  proportion.  For  instance : — Bequired 
the  proportionate  length  of  leverage  to  balance  a  weight  of  3  tons, 
with  a  force  equal  to  12  cwt  ?  Then  3  tons* 60  cwt  tt->5.  Here 
the  long  arm  is  5,  and  the  short  1,  inches,  feet,  or  jards,  as  the 
case  maj  be,  and  an  additional  pound  will  raise  the  weight. 
But,  altlu>ugh  this  is  effected  bj  a  force  of  onl j  one  fifth  of  the 
weight,  no  **  power  "is  gained,  for  the  weight  passes  through 
onlj  one  fifth  of  the  space  which  the  force  does.  The  products, 
therefore,  arising  ftom  the  multiplication  of  the  respective  weights 
and  velocities  are  the  same. 

Example  2.  —  A  weight  of  1  ton  is  to  be  balanced  with  a  lever 

8  feet  in  length,  by  a  force  of  4  cwt  ;  required  at  what  part  of 

the  lever  the  fulcrum  mast  be  placed  ? 

20  cwt. 
-——  a  6  5  that  is,  the  weight  is  to  the  power  as  5  to  1 ; 

g 
therefore,  ttt  ■■  li  foot,  from  the  weight 

Example  3.  —  A  weight  of  40  poands  is  placed  1  foot  from 
the  falcram  of  a  lever  :  required  the  power  to  balance  the  same 
when  the  length  of  the  lever  on  the  other  side  of  the  fulcrum  is 

5  feet  ?    — z-    -■  8  poands  —  Answer. 

(2. )  When  the  fulcrum  is  at  one  extremity  of  the  lover,  and  the 
force  at  the  other,  let  this  rule  be  adopted  :  As  the  length  of  the 
lever  is  to  the  distance  between  the  weight  and  the  fulcrum,  so 
is  the  weight  to  the  force. 

Example  1.  —  Required  the  force  necessary  to  balance  120 
pounds,  when  the  weight  is  placed  6  feet  from  the  force,  and  two 
feet  from  the  fulcrum. 

As  8  :  2  : :  120  :  30  —  Answer. 

Example  2.  —A  beam  20  /bet  in  length,  and  supi^tl^  ^X 
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both  ends,  bears  a  weight  of  2  tons  at  the  distance  of  8  feet  from 

one  end,  required  the  weight  on  each  support.  ^0  cwt  x  8  feet 

20  feet       "" 
16  cwt  on  the  support  that  is  furthest  from  the  weight ;  and 

40  X 12  ,  ,         .  ^ 

-Q  ^      =  24  cwt.  on  the  support  nearest  to  the  weight 

This  lever  shows  the  reason  why  two  men  carrying  a  burthen 
(as  a  cask  upon  a  pole)  between  them  may  bear  unequal  shares 
of  weight  in  reference  to  their  strength.  If  the  pole  were  8  feet 
long,  and  the  cask  1  cwt.,  placed  in  the  centre,  each  man  will 
bear  56  pounds ;  but  if  placed  5  times  nearer  one  man  than  the 
other,  the  former  will  bear  5  times  as  much  as  the  latter.  Or 
if  the  men  were  12  feet  apart;  the  cask  being  240  pounds,  and  4 
feet  from  the  first  man,  he  will  sustain  twice  as  much  as  the 
other:  the  first  carrying  160  pounds,  and  the  second  80  pounds, 
for  160x4=80x8. 

(3.)  When  the  weight  to  be  raised  is  at  one  end  of  the  lever, 
the  fulcrum  at  the  other,  and  the  force  is  applied  between  them. 

Rule. —  As  the  distance  between  the  force  and  the  fulcrum  is 
to  the  length  of  the  lever,  so  is  the  weight  to  the  force. 

Example. —  The  length  of  the  lever  being  8  feet,  and  the 
weight  at  its  extremity  60  pounds,  required  the  force  to  be 
applied  6  feet  from  the  fulcrum  to  balance  it. 

As  6  :  8  : :  60  :  80  pounds. — ^Answer. 

"  A  combination  consisting  of  several  levers  acting  one  upon 
another,  as  represented  in  die  figure,  is  called  a  Compound  lever. 

Fig.  46. 


i  A    ^        ^   p^  A"1 


<*  The  force  at  p  produces  an  upward  pressure  at  f',  which  bears 
to  p  the  same  proportion  as  p'  f  to  p  f.  Therefore,  the  efiect 
at  p',  is  as  many  times  the  force  as  the  line  p  F  is  of  p'  F.  Thus, 
if  p  F  be  ten  times  p'  f,  the  upward  pressure  at  p'  is  ten  times 
the  force.  The  arm  p'  f'  of  the  second  lever  is  pressed  upwards 
by  a  force  equal  to  ten  times  that  at  p.  In  the  same  manner 
this  may  be  shown  to  produce  an  effect  at  p"  as  many  times 
greater  than  p'  as  p'  f'  is  greater  than  p"  f''. 

Tbaa,  ifp'  f'  he  twelve  times  p''  i",  the  effect  at  p"  will  be 
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twelTO  timei  that  oTK  But  this  Uit,  wm  ten  timet  the  force, 
and  therefore  p''  will  be  120  timee  the  force.  In  the  tame 
manner,  it  may  be  shown  that  the  weight  w  is  as  many  times 
greater  than  the  effect  at  p",  as  y"  f"  is  greater  than  w  r".  If 
p"  v"  be  fiye  times  w  j^^  the  weight  will  be  five  times  the 
effect  at  p".  Bat  this  effect  is  120  times  the  force,  and  therefore 
the  weight  would  be  600  times  the  force. 

"  In  the  same  manner,  the  effect  of  any  compound  system  of 
lerers  may  be  ascertained  by  taking  the  proportion  of  the  weight 
to  the  force  on  each  leyer  separately,  and  multiplying  these 
nnmbers  together. 

"In  the  above  example,  these  proportions  are  10,  12,  and  5, 
which,  multiplied  together,  give  600.  The  levers  are  of  the 
first  kind;  but  the  principles  of  the  calculation  will  not  be 
altered  if  they  be  of  the  second  or  third,  or  some  be  of  one  kind 
and  some  of  another."  * 


WHEEL  MJSD  AXLE. 

Whatever  advantage  may  be  gained  by  the  combined  action 
of  lever  upon  lever,  their  applications  involve  so  many  incon- 
veniences as  to  render  such  contrivances  unfit  for  many  purposes. 
The  same  results  are  however  obtained  by  the  Wheel  and  axle, 
which  acts  as  a  revolving  lever,  imparting  a  continuous,  instead 
of  an  intermittent  motion;  economising  space,  and  possessing  the 
same  mechanical  properties  as  the  straight  lever.  For  the 
radius  of  the  wheel  is  the  long  arm  of  the  lever,  and  that  of  the 
axle,  the  short  one:  the  centre  of  the  axle  being  the  fulcrum.f 
Moreover  the  circumferences  of  different  circles  bear  the  same 
proportion  to  each  other,  as  their  respective  diameters  do;  conse- 
quently  the  advantage  gained  is  in  proportion  as  the  circum- 
ference or  diameter  of  the  wheel  is  greater  than  that  of  the  axle, 
and  when  the  force  acting  on  the  circumference  of  the  wheel  is 
to  the  weight,  as  the  radius  of  the  axle  (or  barrel)  is  to  that  of 
the  wheel  (say  spoke  or  capstan  bar),  the  force  and  weight  will 

*  Hand-Book,  Philosophy. 

t  This  will  serve  to  explain  the  connection  between  short  tillers  and  small 
barrelled  steering  wheels ;  as  well  as  show  the  objection  to  cutting  capstan 
bars  for  the  sake  of  conrenience  in  stowage,  or  on  account  of  their  length  In- 
terfering with  guns  or  \)\\])ibeads. 
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be  balanced.    If  the  semi-diameter  of  the  wheel  in  the  fignre  be 
six  times  greater  than  that  of  the  barrel,  the  weight  or  resistance 

JV^r.  47. 


will  be  balanced  by  a  force  of  one  sixth  of  its  amount  Bat  what 
is  gained  in  force  is  lost  in  time,  for  the  force  most  move  throngh 
six  times  the  space  as  the  weight,  and  the  weight  rise  or  move 
slower  in  proportion. 

In  the  Capstan,  the  axle  is  placed  yertically,  the  wheel,  or 
levers,  or  bars,  moving  horizontally:  and  its  power  is  to  be 
estimated  just  as  above  mentioned.  Its  great  utility  consists  in 
its  position,  enabling  us  to  apply  force  at  every  lever  at  the  same 
time. 

iMfig,  47.  be  a  capstan,  the  semi-diameter  of  whose  barrel 
is  2  feet,  the  bars,  14  in  number,  being  14  feet  long.  We  have 
here  a  simple  machine ;  and  by  applying  any  of  the  motive 
powers  to  the  extremity  of  its  bar  or  bars,  that  power  is  made  to 
operate  with  seven-fold  effect. 

The  force  or  useful  effect  of  a  man  performing  work  by  thrust- 
ing at  the  height  of  the  chest  is  30  pounds.  Hence,  if  we  place 
one  man  at  the  end  of  each  bar,  we  have  the  means  of  sustaining 
a  weight  or  resistance  which  is  equal  to  2940  pounds.*^ 

If  the  weight  or  resistance  were  greater  than  7  times  the 
power,  we  must  either  put  on  more  hands  or  more  machinery. 
The  main-yard,  for  instance,  is  5  tons  ;  but  if  we  reeve  five 
parts  of  jeers,  a  power  of  1  ton  on  the  fall  would  balance  it. 
If  we  take  the  fall  to  the  capstan,  420  pounds,  or  the  force  of 

*  By  the  term  '*  uneftil  effect "**  is  meant  the  degree  of  force  which  a  man 
or  brute  can  mtitntaln  throughout  a  working  day. 
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14  men  at  the  bar  endi,  would  balance  it,  and  if  we  add  14  more 
men,  the  j  could  raiae  it  with  ean. 

It  maj  often  be  difficult  if  not  impooiUe  to  compute  the 
amount  of  wei^t  or  reaiitance  that  we  bare  to  contend  with  ; 
but  we  are  always  able  to  calculate  the  amount  of  our  moriDg 
power,  and  it  maj  be  useftil  to  know  how  to  do  aa  Saj  that 
we  place  5  men  at  each  bar,  we  hare  then  a  physical  force 
equal  to  2100  pounds;  but  we  must  no  longer  consider  the 
machine  as  one  afibrding  a  scTen-fold  adTantage;  for,  giving 
each  man  2  feet  elbow  room,  the  leverage  of  the  outside  circle  of 
men  would  be  as  7  to  1 ;  the  second  would  be  as  6;  the  third  as 
5;  the  fourth  as  4;  and  the  fifth  as  3  to  1.  Now,  to  ascertain 
the  total  amount  of  this  combination  of  manual  force  and 
mechanical  power,  we  may  either  multiply  the  former  by  the 
mean  of  the  leverage,  or  multiply  the  force  of  each  circle  of  men 
by  their  respective  leverages.* 


Leverages  7 
6 
5 

4 
3 

5)25 


Number  of  men  70 
Force  of  each     30  pounds 


2100  pounds 
5 


10500  pounds 


Mean 


or 


420  X  7^2940  pounds 
420  X  6=2520  pounds 
420  X  5=2100  pounds 
420  X  4  a  1680  pounds 
420x3  =  1260  pounds 


10500  pounds 

Thus  we  see  that  with  such  a  capstan  70  men  may  move  a 
weight  of  about  4j^  tons,  connected  with  the  barrel  by  a  single 


*  In  the  event  of  placing  an  extra  hand  at  each  swifter,  their  force,  i04Q  \Va^ 
moat  be  added  to  these  results ;  or  in  uting  the  second  mode  of  c»\cu\a.WoTi, 
the  force  of  the  outer  drde  ofbandM  may  be  counted  as  840  K 7  sabB80. 
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rope  or  chain,  a  task  which  would  require  the  force  of  350  men 
to  accomplish  if  unaided  by  machinery. 

But  in  the  capstan,  as  in  other  machines,  there  are  dis- 
advantages as  well  as  advantages;  for  in  moving  the  weight 
(say  12  feet)  the  capstan  must  make  one  round  turn,  and  the 
70  men  must  exert  their  force  through  an  average  space  of  60 
feet  and  60  units  of  time;  whereas  the  350  men  in  moving  the 
weight  12  feet,  would  only  exert  their  force  through  that  space 
and  a  similar  number  of  units  of  time.  In  the  first  of  these 
cases,  force  is  economised  at  the  expense  of  time  and  space.  In 
the  latter,  time  and  space  are  gained,  but  force  is  expended. 

It  should  be  observed  that  while  an  equal  share  of  work  fell 
on  each  of  the  350  men,  the  inside  men  at  the  bars  carried  the 
weight  of  their  bodies  through  36  feet,  and  the  outside  men 
theirs  through  84  feet,  so  that  in  long  heaves  we  should  frequently 
"  change  rounds."  ♦ 

In  the  Patent  Capstan,  the  drum-head  is  connected  with  the 
barrel  by  moveable  bolts,  and  when  these  are  down,  the  whole 
machine  revolves  together  as  in  the  case  of  one  of  common  con- 

struction;  but  when  greater  power  is 

1^      *  required,  the  bolts  are  withdrawn,  and 

the  wheel- work  shown  in  the  figure 
(Jig.  48.)  is  thrown  into  gear.  The 
leaves  on  the  spindle  act  on  cog 
wheels,  which  act  upon  an  annular 
wheel  on  the  barrel;  the  spindle  and 
barrel  revolve  in  opposite  directions, 
the  former  making  1  turn  whilst  the 
latter  makes  3,  affording  a  gain  of  3 
to  1. 
By  means  of  cogs  or  teeth,  the  axle  of  one  wheel  is  brought 

*  In  thrusting,  as  at  the  capstan,  it  is  the  muscular  force  more  than  the  in- 
dividual weight  which  tells,  especially  when  the  drum  is  placed  high,  and 
the  men  are  short ;  as  is  evident  from  the  attitude.  Some  French  ships 
have  thicker  drums,  and  2  tier  of  bars,  on  the  lower  of  which  the  shorter  men 
are  stationed ;  so  that  the  force  is  not  only  well  to  the  full  extent  of  the  lever, 
but  suitably  arranged  as  to  height. 

One  power,  so  important  as  to  deserve  the  name  of  a  prime  mover,  must 
not  be  forgotten,  and  that  is  the  fiddler  ;  but  for  work  which  is  intermittent, 
such  as  anchor  work,  to  be  a  good  one,  he  must  have  graduated  at  the  Bart, 
else  be  will  not  understand  how  to  keep  «tep,  ox  modify  and  excite  pacet 
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to  bear  on  the  drcmnflGraiM  of  another  on  the  ume  prinriplc 
M  that  which  obtuni  in  a  combination  of  Icrcn,  and  ilw 
eonditioiu  of  cqoilibriiun  an  al*o  linular. 

Hw  conTCDieoce  of  thii  combination  will  bo  comprrhcnilcd 
bj  bearing  in  mind  that  if,  tor  example,  ve  want  lo  roiac 
or  more  ft  weight  throngh  the  ipace  of  100  feet  with  u  >mall 
an  exertion  of  force  a*  l  ponnd,  that  foiee  loaM  moTe  ihrunt^fa  a 
■pace  of  100  feet,  bj  whateier  kind  of  machine  wc  may  rm|i]o]r. 
Kow  it  ia  more  conTauent  to  deacritn  90  circlet  of  9  feet  in 
dicnmfinence  with  the  ans,  than  to  make  one  great  vertical 
ttroke  of  a  lerer  of  lOO  feet,  or  move  tonnd  a  circle  100  feet  in 
drcumfbrenca  with  a  horiiontal  one.  Such  a  combination  of 
wlieela  ii  called  a  Train.  The  cogi  on  the  anrface  of  the  wfaccU 
are  ninallf  called  UtAi  thoie  on  the  axle,  Itactt;  and  the  axle 
having  leavea,  the  pmwn.  When  arranged,  aa  in  Jig.  49.,  the 
power  ia  aaid  to  be  Concentrated. 

If  the  diameter  of  all  the  axlei  be  multiplied  together,  and 
olao  that  of  all  the  wheels  be  multiplied  together,  then  tho  power 


will  be  to  the  weight  aa  the  product  of  the  axles  is  to  that  of 
the  wheels.  Or  the  conditions  of  equilibrium  may  bo  ot)U>.\i\>:0. 
bj  multipljing  Uigetber  tbe  oumber  of  teeth  oa  all  the  -^^cXt, 
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and  the  ntunber  on  all  the  pinions,  the  power  being  on  the 
weight  as  the  product  of  the  latter  is  to  the  former.* 

Leaves  on  the  axle  b  of  the  first  wheel  a  act  on  teeth  on  the 
circomference  of  the  second  wheel  e  ;  and  as  there  are  six  times 
as  many  teeth  as  there  are  leaves,  e  is  tnmed  once  for  every  six 
turns  of  a.  In  the  same  manner  e,  in  turning  six  times,  turns/ 
once;  therefore,  the  first  wheel  turns  36  times  for  one  turn  of  the 
last;  and  as  the  diameter  of  a  (to  which  the  power  is  applied)  is 
3  times  as  great  as  that  of  the  axle  d  (which  has  the  resistance), 
three  times  36,  or  108,  is  the  difference  of  intensity  between 
weights  or  forces  that  will  balance  here. 

When  great  velocity  is  required,  the  circumference  of  a  large 
cog  wheel  is  made  to  act  on  that  of  the  axle  or  rim  of  a  smaller 
one,  in  which  case  the  power  is  said  to  be  Difiiised.  Were  there 
48  teeth  on  the  rim  of  the  larger  wheel  and  16  on  the  smaller, 
one  revolution  of  the  former  would  produce  three  of  the  latter,  and 
in  a  train  thus  arranged,  it  is  evident  that  the  wheel  farthest  from 
the  tbrce  would  move  with  the  greatest  rapidity.  The  extent  of 
motion  that  can  thus  be  obtained,  may  be  comprehended  by 
studying  the  number  of  revolutions  made  by  the  second  hands 
of  a  watch,  or  those  of  a  driving  wheel  when  used  with  the 
propeller  shaft. 

TACKLES. 

Tackles  (^fig,  50.)  are  named  according  to  the  number  of  Blocks 
employed ;  and  the  arrangement  and  size  of  gear.  The  rope 
rove  is  the  Fall;  the  part  made  fast,  the  Standing  part :  and  the 
part  hauled  on,  the  running  part,  or  end,  or  frequently  also  the  fall. 

Small  tackles  are  usually  called  Jiggers  ;  larger  ones  Bartons  ; 
still  larger,  Lufi^s  ;  a  heavy  tackle  or  combination  of  such  is  a 
Purchase.  A  rope  rove  through  a  single  fixed  block  is  a  Whip,  as 
^fig*  50.  No.  1.  Bove  through  a  single  moveable  block,  a  Double 
whip :  this  on  a  large  scale  is  a  Bunner,  as  in  Nos.  2.  and  16. 
Bove  through  two  single  blocks,  the  upper  one  being  fixed,  a 
double  whip,  as  in  No.  3.  Bove  through  two  single  blocks,  the 
upper  one  being  moveable,  a  Gun- tackle  purchase,  as  in  No.  11. 

•  Arnott'i  Pbyiics. 
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Bove  through  a  doable  and  single  block,  the  standing  part 
being  fast  to  the  single  block,  a  Lofif-tackle,  as  in  Nos.  8.  12,  13. 
Hove  throngh  two  doubles,  the  standing  part  being  fast  to  one  of 
them,  a  Twofold  Purchase,  as  in  No.  6.  Rove  through  two  three- 
fold blocks,  the  standing  part  being  fast  to  one  of  them,  a  Three- 
fold Purchase,  as  in  No.  9.  Bove  through  two  fourfold  blocks, 
the  standing  part  being  fast  to  one  of  them,  a  Fourfold  Purchase, 
as  in  No.  10. 

Combinations  of  tackles  may  be  made  variously  ;  thus :  No.  5. 
is  a  Whip  upon  whip.  No.  16.  is  a  Runner  and  tackle.  Nos. 
4.  6,  7.  14,  15.  are  Spanish  Bartons.  The  increased  advantage 
is  found  by  multiplying  their  respective  advantages  into  each 
other. 

The  general  rule  for  ascertaining  the  power  necessary  to  raise 
a  weight  with  a  tackle,  is  to  divide  the  weight  by  twice  the 
number  of  sheaves  in  the  lower  block,  the  quotient  being  the 
answer.  Thus,  in  a  threefold  purchase,  a  power  of  20  cwt. 
would  balance  a  weight  of  6  tons  (friction  not  considered),  but 
this  only  applies  to  particular  reeves.  Perhaps  the  theory  of 
tackles  will  be  best  understood  thus :  —  In  No.  2.  the  strain  is 
equally  distributed  between  each  part  of  the  rope  ;  and  there 
being  two  parts  employed  in  sustaining  the  weight,  it  is  balanced 
by  an  exertion  of  power  equal  to  one  half  of  its  weight ;  and 
the  same  principle  applies  to  tackles  of  all  kinds.  Reeving  the 
fall,  as  in  No.  3.,  merely  gives  a  more  convenient  lead ;  for  the 
blocks  which  are  fixed  afford  no  mechanical  advantage. 

LIST  OF   TACKLES. — Fig.    50. 

No.  1.  Whip.  No.  11.  Gun  tackle  purchase. 

2.  Double  Whip.  12.  Luff,  single  block  to 

3.  Ditto.  the  weight. 

4.  Whip  upon  Whip.  13.  Ditto,  double  block  to 

5.  Double      ditto.  the  weight. 

6.  Spanish  Barton.  14.  Spanish  Barton  16  to  1* 

7.  Ditto.  15.  Ditto  81  to  I. 

8.  Luff-tackle.  16.  Runner  and  tackle. 

9.  Treble.  17.  Signal  halyard  down- 
10.  Fourfold.  haul. 

The  £gures  on  the  falls,  in  the  engraving,  denote  the  advan- 
^Sre;  thus,  in  No.  5.  it  is  4  to  1 ;  in  ISo.  14. 16  to  1, 
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Hie  "ErtaMiihrncmt"  of  tpftre  dispotable  tacklei  of  a  ihip 


Four  nmnen  and  tackkf,  with  their  ret|>cctive  l««hini;  blockt. 
Four  long  tacktei^  the  doable  blocki  baring  a  laahing  eje.  Two 
miien  bortona. 

Four  yard  tackles ;  and,  aa  there  are  great  numbers  of  fitted 
blocks  and  spare  ends  of  coils,  anjr  nomber  of  luffs  may  be  rore 
when  xeqnisite. 

It  most  be  obserred  that  too  much  attention  cannot  be  paid  to 
the  maTim,  that  fixed  blocks  gire  no  gain,  for  tackles  admit  of 
difierent  applications.  For  instance,  in  Na  1.  there  is  merely  a 
lead  ;  whereas  in  the  runner  in  Nos.  16.  and  2.  with  the  same 
reere  of  lope,  but  baring  a  moreable  block,  a  resistance  of  a 
certain  amount  would  be  orercome  by  about  one  half  of  its 
amoant.  Also  in  Noa.  12.  and  8.  the  adrantage  is  3  to  1  ; 
whereas  in  13.  with  the  same  kind  of  tackle  it  is  4  to  1. 

In  tackles,  as  in  other  machines,  there  is  no  increase  of 
"  Fbwer; "  for— the  mechanical  effects  produced  by  any  machine 
being  measured  by  the  work  done  in  a  given  time,  or  by  the 
product  of  the  force  exerted,  and  the  distance  gone  through  in  a 
unit  of  time,  in  the  direction  of  that  force— whatever  is  gained  in 
force  is  lost  in  time  ;  and  whatever  is  gained  in  time,  is  lost  in 
force.*  The  convenience  of  a  machine  consists  in  enabling  a 
small  force  working  by  a  succession  of  efforts  through  a  great 
space  to  raise  a  great  weight,  or  to  overcome  a  great  resistance 
through  a  small  space. 

The  ascent  of  a  weight  attached  to  a  tackle  is  as  many  times 
less  than  the  descent  of  the  force  as  the  weight  itself  is  greater 
than  the  power  ;  thus,  in  a  twofold  purchase  the  force  being 
one,  and  the  weight  4cwt,  and  it  being  required  to  raise  the 
weight  I  foot,  each  part  of  the  rope  must  be  shortened  1  foot, 
and  the  force  descend  through  4  feet. 

One  man  may  be  able,  with  a  tackle  having  10  plies  of  rope, 
to  raise  a  weight  which  it  would  require  10  men  to  raise  at  once, 
without  a  tackle.  But  if  the  weight  is  to  be  raised  a  yard,  the 
10  men  will  raise  it,  by  pulling  at  a  single  rope,  and  walking  1 

*  Thus,  the  answering  pendant  is  easily  but  slowly  hauled  down  by  one  boy. 
Put  a  moveable  block  on  the  bight,  as  in  No.  17.,  and  to  run  away  with  it 
we  shall  require  several  boys*     In  the  first  case  we  economUe  toTce^  X^mX, 
spend  time  j  in  the  \tMer,  we  expend  force  but  gala  velocity. 

H  4 
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yard,  while  the  single  man  at  his  tackle  most  walk  until  he  has 
shortened  the  10  plies  of  rope  of  1  yard  each  ;  that  is,  he  must 
walk  10  yards,  or  ten  times  as  far  as  the  10  men  did.  In  both 
cases,  therefore,  we  have  just  the  same  quantity  of  man's  work 
used  to  accomplish  the  same  end ;  in  the  one  case  performed  by 
10  men  in  1  minute,  and  in  the  other  by  1  man  in  10  minutes  ; 
and  if  the  work  continues  longer,  say  a  whole  day  for  10  men, 
it  win  last  10  days  for  the  single  man  :  there  is,  therefore,  no 
saying  of  labour  from  using  tackles,  but  a  loss,  because  of  the 
friction.  The  same  is  true  of  all  other  machines  ;  none  of  them 
save  labour,  but  they  allow  a  small  force  to  take  its  time  to  pro- 
duce any  requisite  magnitude  of  effect.  The  real  advantages  of 
machines  are,  that  a  man*s  effort,  or  any  single  power,  —  as  for 
instance,  a  capstan,  —  which  is  always  at  command,  by  working 
proportionately  longer,  will  answer  the  purpose  of  the  sudden 
effort  of  many  men,  even  of  thousands,  whom  it  might  be  most 
inconvenient,  or  expensive,  or  even  impossible  to  bring  together.* 
From  all  this,  it  may  be  observed,  that  when  the  resistance  or 
weight  is  great,  it  may  generally  be  overcome  by  a  judicious  ar- 
rangement of  force  ;  and  that  when  machinery  can  be  dispensed 
with,  direct  handling  is  the  quickest  of  all  modes  for  moving 
weights. 

INCLINED  PLANE. 

The  Inclined  Plane  acts  as  a  mechanical  power  by  sustaining 
a  portion  of  the  weight  which  is  being  raised  by  its  assistance. 
When  the  power  acts  in  a  direction  parallel  to  the  slope  {Jig, 
51.),  and  is  to  the  weight  as  the  height  of  the  plane  is  to 
the  slope,  the  power  and  weight  will 
be  balanced  ;  but  when  the  power  is  .^  *^* 
applied  in  a  direction  parallel  to  the 
base,  it  will  only  be  to  the  weight  as 
the  weight  is  to  the  base.  In  Jig,  Q 
51.  the  plane  is  twice  as  long  as  it  b 
is  high,  and  1  pound  at  b  balances  2 
at  A.     If  the  plane  were  inclined  to  the  horizon  one-third  of  its 

•  Arnott'g  Physics. 
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whole  longth,  a  bodjr  ooald  be  kept  finom  rolling  down  it  bj  e 
force  equal  to  e  third  pert  of  the  weight  of  the  bod j. 

Examples.  —  If  a  plane  be  6  feet  high,  and  with  a  elope  of  15 
ftet»  what  weight  will  150  Ibe.  Boetain  ? 

As  6  :  15  ::  150  :  375.  —Answer. 

It  is  leqnired  to  raise  a  field*piece  or  cask,  ftc,  weighing  1000 
Ibe.,  to  a  boat*s  gunwale,  or  a  cart,  or  bank,  &c.,  which  is  5  feet 
hig^with  a  plane  formed  ofskitU  14  feet  long  ;  wtiat  force  must 
be  exerted  to  prerent  either  of  these  weights  from  rolling  down? 

As  14  :  5  ::  lOOO  lbs.  :  357)  Ibs.^ Answer. 

If  a  rope  be  passed  ronnd  the  weight,  one  end  being  fast,  and 
the  other  haoled  on,  it  would  be  a  ParbuchU^  and  would  afford 
the  same  adTantage  as  is  shown  in  the  tackle  nuurked  2. 

WXDOB. 

Wheii  two  bodies  are  forced  from  one  another  by  meana  of  a 
wedge^  in  a  direction  parailel  to  its  back, 

Bnle. — As  the  length  of  the  wedge  is  to  half  its  back  or  head, 
so  is  the  resistance  to  the  power. 

Example. — The  breadth  of  the  back  or  head  being  3  inches, 
and  the  length  of  either  of  its  inclined  sides  10  inches,  required 
the  force  necessary  to  separate  2  substances  with  a  force  of  150 
lbs. 

As  10  :  1^  ::  150  :  22^  lbs.— Answer. 

When  only  one  of  the  bodies  is  moveable. 

Rule. — As  the  length  of  the  wedge  is  to  its  back  or  head,  so 
is  the  resistance  to  the  power. 

Example The  breadth,  length,  and  force,  the  same  as  in  the 

lost  example. 

As  10  :  3  : :  150  :  45  lbs.  —  Answer. 

SCBEW. 

The  Screw  is  a  cord  wound  in  a  spiral  direction  round  the 
periphery  of  a  cylinder,  and  is,  therefore,  an  inclined  plane,  the 
length  being  the  circumference  of  tho  cylinder,  and  \.\iQ  Y^ka^x. 
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the  distance  between  two  consecutiye  cords  or  threads  of  the 
screw.  Hence,  the  nearer  the  spirals  are  to  one  another,  so  much 
greater  is  the  force  of  the  screw. 

Bole. —  As  the  circumference  of  the  screw  is  to  the  distance 
between  the  threads,  so  is  the  weight  to  the  power. 

Example.  —  The  circumference  of  a  screw  being  8  inches, 
and  its  pitch,  or  distance  between  the  threads,  1  inch,  required 
the  power  to  raise  648  pounds  ? 

As  8  :  1  ::  648  :  81  pounds. —  Answer. 

When  a  winch  or  lever  is  applied  to  turn  the  screw,  the  power 
of  the  screw  is  as  the  circle  described  by  the  handle  of  the  winch, 
or  leyer,  to  the  interval  or  distance  between  the  spirals. 

The  different  powers  —  the  lever,  wheel,  tackle,  and  screw — 
admit  of  various  combinations,  and,  when  combined,  form 
what  is  called  a  compound  machine.  Thus  we  have  in  a  ship 
the  lever  acting  on  wheel,  as  in  the  side  lever  or  swaj  beam 
of  the  engine  acting  on  the  paddle,  and  as  in  the  patent  capstan; 
wheel  upon  lever,  as  in  the  steering  gear;  tackle  upon  lever,  as 
in  the  compressor;  and  wheel  upon  tackle,  as  in  the  capstan  or 
winch. 

The  Crane  is  a  familiar  machine,  and  the  mechanical  advan- 
tage of  it  maj  be  generally  determined  by  finding  that  of  each 


Fig,  53. 


part  separately.    Let  the  radius  of  the  handle  a  {fig.  52.)  be  six 
''mes  that  of  the  pinion  b ;  the  ra^ns  of  the  wheel  w  ten  times 
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that  of  iti  axle  xoond  which  the  fall  ii  ])aMe«l,  and  a  power  of 
30  poonda  be  exerted ;  then  aa  the  threefold  tackle  it  6  t<>  I, 
we  haYO  dO>c6xlOx6a>  10,800  pounds:  a  weight  which 
might  be  railed  by  a  force  equal  to  30  {loundi. 

The  Compound  Wheel  and  axle  (^fig.  53.)  is  of  Cliinesc  origin. 
It  difien  from  othen,  inasmuch  as  with  the  common  kind  jiowcr 
is  gained  only  by  increasing  the  wheel  and  diminishing  the  axle; 
whilst,  with  this  oontriTance,  the  less  difference  there  be  between 
the  diameters  of  the  two  cylinders  the  gn>ater  will  be  the  power. 
As  the  rope  unwinds  iVom  the  small,  it  is  taken  up  by  the  larger 
one,  and  is  shortened  at  each  turn  by  the  diff*crcnce  of  the  cir- 
cumferences. **  If  the  weight  rises  J  an  inch  only,  while  the  handle 
(^  the  winch  describes  a  circle  of  50  inches,  1  pound  force  at 
the  winch  will  balance  100  pounds  at  I).'**  It  is  evident  the 
uncoiling  rope  acts  in  favour  of  the  handle. 

FBicnox. 

Friction  may  be  defined  to  be  that  which  interferes  with  one 
surface  moving  freely  over  another,  and  depends  conjointly  on 
the  inequalities  of  those  surfaces,  and  the  force  of  pressure  upon 
them. 

Friction  is  independent  of  the  extent  of  the  surfaces  in  contact, 
or  of  the  velocity  with  which  they  move  upon  each  other. 

The  surfaces  being  of  the  same  nature,  a  double  pressure  will 
produce  a  double  amount  of  firiction  ;  a  treble  pressure,  a  treble 
amount,  and  so  on.  Friction  is  increased  by  time :  thus,  it  re- 
quires the  application  of  a  greater  furce  to  move  a  weight  along 
a  horizontal  plane  from  its  position  of  rest,  than  to  keep  it  after- 
wards moving  on  the  same  plane. 

Friction  is  greater  in  cases  where  the  fibres  of  two  moving 
bodies  are  parallel,  than  when  those  of  one  are  at  right  angles  to 
those  of  another.  It  is  also  greater  when  the  natures  of  the  bodies 
are  different,  than  when  similar  ;  and  it  is  always  greater  with 
soft,  and  less  with  hard  substances. 

The  friction  of  hard  metals  against  hard  is  estimated  at  \  ;  whilst 
that  of  softer,  such  as  tin  upon  tin,  is  about  J  of  the  pressure. 
By  the  employment  of  unguents,  the  irregularities  are  filled  up, 

•  ArnotVi  Fhjilct. 
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or  the  surfaces  somewhat  separated,  and  friction  is  diminished.* 
Thus,  to  drag  a  square  stone  of  1080  pounds  weight  along  the 
floor  of  a  quany,  required  a  force  of  758  pounds  ;  oyer  a  floor 
of  planks,  652  pounds;  placed  on  a  frame  of  wood  and  dragged 
over  planks,  606  pounds.  After  soaping  the  woodwork,  182 
pounds;  placed  on  rollers  3  inches  in  diameter,  and  dragged 
along  the  floor  of  the  quarrj,  34  pounds.  Thus  placed  and 
dragged  over  planks,  28  pounds ;  and  on  interposing  the  rollers, 
22  pounds.f 

When  a  weight  hangs  bj  a  tackle  at  rest,  all  the  parts  of  the 
fall  bear  an  equal  strain,  and  the  weight  will  be  balanced  hj  one 
at  the  end  of  the  fall  as  many  times  less  as  there  are  parts  of  the 
rope  at  the  block  to  which  the  larger  weight  is  suspended.  But 
du*ectl7  the  fall  is  hauled  upon,  this  is  no  longer  the  case.  In 
consequence  of  friction,  there  will  not  be  an  equal  strain  on  all 
parts  of  the  rope  ;  and  it  becomes  necessary  in  calculating  the 
practical  power  of  the  tackle,  not  (as  before)  to  multiply  the 
force  by  the  number  of  parts  of  rope  at  the  moving  block,  but 
to  find  the  strain  or  tension  on  each  part,  and  add  all  together. 

To  do  this  exactly,  is  extremely  difficult,  if  not  impossible  ; 
as  the  different  tensions  of  the  parts  depend  upon  so  many 
vaiying  curcumstances.  Such,  for  instance,  as  the  fiexibility  of 
the  rope,  which  differs  according  to  its  size,  newness,  dryness, 
and  material :  the  relation  of  the  diameter  of  the  sheaves  to  that 
of  the  pin ;  the  material  of  these  and  their  condition,  upon  all 
which  the  amount  of  resistance  caused  by  friction  depends.  All 
we  can  do  is  to  give  some  rough  rule  which  may  be  to  some 
extent  practically  useful 

If  A  B  D  (Jig,  54.)  be  the  sheave  of  a  block  turning  from  A  by  b 
to  D,  o  being  the  centre  of  the  pin,  then  the  friction  will  act  at  the 
point  E  in  the  direction  e  e,  and  with  a  leverage  e  g.  This  will 
have  to  be  overcome  by  the  fall  acting  along  d  g,  with  leverage 
c  D.  The  longer  therefore  c  d  is  in  proportion  to  e  c,  the  easier 
'will  the  resistance  by  friction  be  overcome ;  consequently,  the 


*  In  the  case  of  most  machines  |  of  the  pressure  is  a  fair  estimate  of  the 
friction. 
/  Large  round  shot,  when  confined  by  strong  grooved  "  ways"  form  effi- 
cientand  convenient  rollert. 
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pins  being  tbe  nma,  the  greHer  the  diameter  of  the  shcaTc,  the 
easier  tbe  block  will  wcnrk. 
The  same  mle   applies  to   the   capstan  as   well  as   the 


block.  The  longer  the  bar,  the  more  easily  will  the  resistance 
of  the  friction  on  the  spindle  be  orercome.* 

If  the  rope  which  passes  round  the  sbeavo  of  the  block  be 
small,  it  will  be  more  flexible  ;  a  less  force  will  be  necessary  to 
''nip*'  it  round  the  pin,  and  there  will  be  less  resistance  by 
friction  against  the  inside  of  tbe  shell  of  the  block. 

Perhaps  we  shall  not  be  far  wrong  in  ordinary  cases  if  we 
estimate  one  sixth  of  the  original  force  to  be  consumed  by  friction 
each  time  that  the  rope  passes  round  a  sheave.  Thus,  supposing 
the  tension  or  strain  on  the  hauling  part  to  be  6,  that  on  the  next 


*  **  The  lou  by  friction  it  lest  as  the  bars  are  longer,  or  as  power  it  applied 
at  a  greater  distance  from  the  axis.  It  is  least  of  all  when  the  pressures  are 
so  distributed  round  the  capstan  as  to  be  reducible  to  a  'couple.'  The  case 
in  which  the  moving  pressures  upon  the  capstan  are  reducible  to  a  couple 
manifestly  occurs  when  they  are  arranged  round  it  in  any  number  of  pairs, 
the  two  pressures  of  each  pair  being  equal  to  one  another,  acting  on  opposite 
sides  of  the  centre,  and  perpendicular  to  the  same  line  passing  through  it. 
This  symmetrical  distribution  of  the  pressures  about  the  axis  of  the  capstan 
is  therefore  the  most  farourable  to  the  working  of  it,  as  well  as  to  the  stability 
of  the  shaft  which  sustains  the  pressure  upon  it.'*—  Moielef^t  Mechanict^ 
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will  be  5,  the  next  4,  the  next  3,  and  so  on.  So  that  if  the 
strain  on  the  fall  of  a  two-fold  tackle  be  6,  the  tensions  or  strains 
on  the  parts  of  the  rope  will  be  represented  hj  the  figures  6,  5, 
4,  3,  and  their  sum  18  will  nearly  represent  the  power  of  the 
tackle  instead  of  24,  which  it  would  have  been  had  there  been  no 
friction  ;  or  about  one  fourth  of  the  force  would  have  been  con- 
sumed hj  it. 

Suppose  a  weight  of  24  to  be  suspended  hy  the  above  tackle. 
If  the  fall  would  just  bear  a  weight  of  6,  the  four  parts  would  be 
sufficient  to  suspend  the  weight ;  but  if  it  were  required  to  raise  it, 
we  must  have  a  rope  at  least  one  third  stronger ;  or  equal  to 
sustain  a  weight  of  8.  The  tensions  would  be,  according  to  the 
above  rule  —  8,  6J,  5J  and  4,  and  their  sum  will  be  24,  which  is 
what  we  require  to  lift. 

From  these  considerations  we  gather,  that  work  is  lightened 
hj  using  large  blocks  and  small  ropes  ;  that  the  Boatswains'  rule, 
that  the  hauling  part  of  a  fall  bears  double  the  strain  of  the 
standing  part,  is  not  far  wrong  ;  that  as  the  pin  of  a  block  is 
more  worn  on  one  of  its  sides,  it  should  be  frequently  turned; 
and  that  as  sheayes  nearest  the  standing  part  do  least  duty,  they 
should  be  shifted  occasionally  with  the  others. 


CHAP.  vm. 


THE   TELESCOPE. 


To  comprehend  the  general  principles  on  which  the  Achromatic 
Telescope  is  constructed,  it  will  be  necessary  to  understand  cer- 
tain facts  respecting  the  composition  and  effects  of  Light 

•*  Vision  or  Sight  is  produced  by  the  rays  of  light,  which  faU 
from  the  sun  (or  other  source  of  light)  on  an  object ;  being  re- 
flected from  thence,  so  as  to  fall  upon  the  retina  or  back  part 
of  the  eye  ;  thus,  the  moon  is  seen  by  the  rays  of  light  which 
yklJ  on  it  from  the  sun,  being  reflected  back  to  the  eye ;  and  a 
or  bouse,  or  any  other  object  is  seen  by  the  daylight  which 
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faUfl  on  the  tree  or  boiuc,  being  in  like  mAnner  reflected  on 
the  eye."  ♦ 

Tnmsparent  bodies  of  TarioaB  formi  arc  called  I^cnscf, 
and  rajB  of  light  passing  throuj^h  any  leas  undcr^u  certain 
changes  in  their  direction,  according  to  its  fonn  uud  density. 
Thns,  the  tendency  of  a  convex  lens  is  to  concentrate  parulU'l 
rays  passing  through  it,  and  bring  them  all  to  one  point  or 
focus ;  whereas  that  of  a  concave  lens  is  to  diD] terse  them,  by 
throwing  them  more  apart  from  each  other.  Hie  density  of  the 
lens,  or  transparent  medium,  effects  similar  chan|;e8;  a  ray 
passing  from  a  rarer  to  a  denser  medium,  as  from  air  into  water, 
or  glass,  is  said  to  be  refracted,  or  bent  from  its  straight  di- 
rection—an  effect,  which  may  be  observed  in  the  bent  appearance 
of  an  oar  when  dipped  in  the  water.  A  set  of  rays  diverging 
from  any  point  is  called  a  Pencil  ofraya;  the  central  ones  being 
called  its  Axis. 

The  distance  of  the  focus  of  a  double  lens  equally  convex  on 
both  sides  is  equal  to  the  radius  of  the  curve.  From  the  nature 
of  a  conyex  lens  the  axis  of  each  pencil  will  pass  straight 
through  the  lens,  but  its  other  rays  will  be  collected  on  the  axis 
in  a  focal  line,  at  a  distance  beyond  the  lens  equal  to  its  radius. 
If  all  light  bo  excluded  except  that  which  passes  through  the  lens, 
and  a  screen  bo  placed  at  the  focal  distance,  tho  rays  from  the 
object  will  present  an  inverted  image  of  it  on  the  screen. 

It  may  be  said,  in  passing,  that  this  is  what  takes  place  in  the 
human  eye.  Its  principal  apparatus  is  a  double  convex  lens, 
called  the  crystalline  humour,  which  is  protected  by  a  transparent 
coat  called  the  cornea.  Between  these,  and  surrounding  the 
ciystalline  humour,  is  a  membrane,  the  iris,  having  a  circular 
hole  called  the  pupil,  furnished  with  a  muscular  provision,  by 
which  its  openings  may  be  enlarged  or  diminished.  In  the  back 
part  of  the  eye,  is  an  expanded  network  of  nerves  (tho  retina), 
which  is  connected  with  the  brain  by  means  of  tho  optic  nerve. 
The  visual  rays  from  the  object  pass  through  the  pupil  to  tho 
convex  lens,  which  produces  their  inverted  image  on  the  retina, 
whence  tho  optic  nerve  conmiunicates  their  impression  to  the 
brain. 

•  Bell's  Bridgewater  Treatise. 
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An  inyerted  image  being  formed  in  the  tabe  of  the  telescope 
by  the  object  glass  a  b,  at  n  m  (^fig,  55.),  is  presented  in  the  natural 
position  of  the  object  hj  means  of  the  different  refractiye  powers 
of  other  lenses  at  m  n,  where  it  is  viewed  hj  the  eye-giass,  g  h. 
The  nse  of  the  eje-glass  is  to  canse  the  rays  emerging  from  s  f 
to  converge  sufficiently  to  focalise  on  the  retina  ;  and  thus  the 
image  is  not  only  as  minutely  examined  as  though  the  object 
were  close,  but,  being  magnified  m  proportion  to  the  focal  length 
of  the  lens,  is  distinctly  visible  in  all  its  details.  For  it  is  a  law 
in  optics  that  we  see  everything  in  the  direction  of  that  line  in 

Fig,  55. 


which  the  rays  approach  us  last  Thus,  for  instance,  in^.  56. 
a  parcel  of  rays  is  shown  diverging  from  the  extremities  of  the 
imaller  arrow ;  which  rays,  being  refracted  by  the  lens,  are  re- 

Fig,  56. 


ceived  in  the  eye  precisely  as  if  they  emanated  from  the  larger 


one. 


Such,  in  general  language,  is  the  Refracting  Telescope;  but  the 
term  **  achromatic  "  involves  a  few  words  on  the  composition  of 
light  as  well  as  the  substance  of  lenses.  By  darkening  a  room, 
and  placing  a  glass  prism  in  an  aperture  in  the  closed  shutter,  so 
that  a  ray  of  solar  light  will  pass  through  it,  it  has  been  shown 
that  Buch  light  is  a  compound  of  other  lights,  all  of  which  have 
different  colours  and  different  degrees  of  refrangibility :  and  that 


1  passing  tlirongh  tranaparent  media,  or  liiDsee  of  nneqiul  thick- 
ess,  it  becomei  decomposed.  la  this  mode  of  analjaog  light, 
le  diffbrent  rajg  are  diBpened,  and  appear  on  the  wail  u  in  the 


rder  lepreientcd  in  Jig.  67.  Now,  mch  bdog  the  com* 
osition  of  light,  and  a»  lenMf  act  more  or  teii  like  prisms, 
ispersing  colour,  it  fbllowB  that  the  image  of  an  object 
)nned  by  single  UnM«  mn^  from  this  interterenca  of  colour, 
e  indistinct  This,  opticiaoB  tried  In  Tain  to  overcome,  nndl  it 
as  discoTered  that,  hj  compoang  and  combining  two  or  more 
nseg  of  diffemnt  kinds  of  glass,  each  having  diftbrent  degrees 
'  dispersive  power,  and  so  forming  them  as  to  refract  the  mja 
I  cooateracting  directions,  this  chromatic  aberration  coold  be 
moved,*  Thns — 
The  object  glass  of  an  achromatic  (fiee  of  colonr)  telescope  is 

Fig.  58. 


miposed  of  a  donblq  convex  tens  of  crown  ghiss  outside,  and 
loEher  of  flint  gloss,  double  concave,  inside. 


mt  en  rphwicat  aberratton. 


ce  picdudH  tbsnotSceoT  tt 
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**  By  the  refractiye  power  of  die  conyez  crown  glius  lens  (fig. 
58.)»  the  red  rajs  in  the  pencil  of  light  p  q  would,  if  not  interfered 
with,  proceed  in  the  direction  q  6.  Bnt  the  refractive  power  of 
the  concave  flint  glass  lens,  c  d,  acts  from  its  form  in  a  direction 
contrary  to  that  of  a  b,  causing  the  rays  either  to  diverge  from 
the  axis,  x  t,  or  to  meet  it  in  points  hejond  v  and  r,  towards  t. 
Suppose  the  curvature  of  this  lens  to  he  such  that  the  red  rays 
in  the  pencil  f  q  would,  after  refraction  in  hoth  lenses,  meet  the 
axis  in  f  (the  nj  Q  6  r  taking  the  direction  b  f),  then  the  dis- 
persive power  of  this  kind  of  glass  exceeding  that  of  the  other 
kind,  the  violet  rays  in  the  refracted  pencil  will  tend  farther 
away  from  the  axis  than  the  red  rays  do,  and  thus  will  tend 
towards  the  latter  ;  the  ray  q  o  r  for  example,  taking  the  direc- 
tion c  F.  It  is  conceivable,  therefore,  that  the  curvatures  of  the 
surfaces  of  the  lenses  may  be  such  that,  in  each  incident  pencil, 
the  red  and  violet  rays  (the  extreme  rays  of  the  spectrum),  shall 
after  refraction  unite  at  the  place  of  the  image :  and  that  thus, 
the  fringe  due  to  these  colours,  may  be  destroyed.  In  uniting 
these  rays,  the  others  are  brought  so  near  together,  that,  for 
ordinary  purposes,  the  image  is  as  free  from  colour  as  can  be 
desired."  * 

*  National  Encyclopedia. 
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All  tbe  Span  of  m  riiip  are  either  of  fir  or  pine.  The  mudler 
Idiidi  are  made  when  poanble  of  one  itick,  and  arc  then  called 
SmgU  tTM,  The  larger  are  compoeed  of  lereral  piecca,  arranged 
in  Tsriooa  maniMn,  and  united  hjr  scarpha,  coaka,  and  iron- 
hooping  ;  theae  are  called  Made  noate,  ftc    (Ft^v.  .^9,  6a) 

The  Hoopa  of  masta  are  either  driten  on  whiltt  hoc,  or  elae, 
befaig  made  with  hingea,  are  drawn  ti^tly  together  bj  icrewt. 
Those  of  the  latter  kind  are  called  Clasp  Hoopa. 

The  Hoopt  are  oorered  on  the  fore  part  bjr  a  batten  called  the 
Rmbbmg  P^nmek. 

The  Hotmdmg  ia  the  length  of  the  mast  from  heel  to  the  lower 
part  of  the  head  ;  the  Howsing  is  the  length  fVom  heel  to  upper 
deck. 

The  Hounds  and  Tressle  trees  which  form  the  foundation  for 
the  tops ;  the  Chain  Necklaces  to  which  the  topmast  rigging  is  to  be 
secured  ;  the  BoUtert  which  are  to  preserve  the  eyes  of  tbe  lower 
rigging  from  chafe;  the  Mast-head  battens,  the  Bowsprit  cap  and 
the  Boom  irons,  are  all  fixed  in  their  places,  before  the  spars  arc 
issued  from  the  most-house.  The  heels  of  the  main-masts  of  screw 
ships  are  either  made  open  for  the  passage  of  the  screw  shaft,  or 
else  fitted  with  a  forked  iron  step  in  the  form  of  an  arch.  Very 
recently,  however,  the  main-mast  has  been  stepped  on  the  orlop 
deck. 

That  part  of  the  bowsprit  wJhich  rests  upon  the  stem,  is  called 
the  Bed;  inside  of  that,  the  Howsing;  and  the  outer  part  the  Bee- 
seating  or  Head.  The  bowsprit  cap  is  fastened  on  the  bowsprit 
by  an  iron  plate  underneath,  and  this  plate  is  secured  by  a 
bolt,  which  being  driven  through  it  and  the  bowsprit,  is  nutted  on 
the  upper  side  of  that  spar.     All  the  other  caps  are  moveable. 

Top-masts  are  always  made  in  one  stick,  the  only  addition 
being  the  Hounds,  and  the  squaring  pieces  at  the  Fid-hole.  Their 
half  dumb  sheave  below  the  fid-hole,  and  the  live  sheave  above 
it,  are  cut  diagonally  through  the  mast  in  opposite  directions; 
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lese  are  for  the  ropes  (the  top-tackle  pendants)  which  are  used 
striking  or  getting  up  the  masts.  In  main-top-masts,  the  live 
leave  is  cut  from  the  after  eight  square  on  the  starboard  side  to 
e  foremost  one  on  the  port  side.  In  fore-top-masts,  it  is  cut 
om  the  after  eight  square  on  the  port  side  to  the  foremost  one 
1  the  starboard  side.  This  arrangement  brings  the  working 
p-tackle  fall  on  opposite  sides  of  the  deck. 
Lower  Caps  were  formerly  made  of  elm,  but  now  generallj 
'  mahogany,  bound  with  an  iron  hoop  of  one  third  of  their 
ipth. 

The  four  Eye-hcHu  for  the  Top-blocks  stand  athwart  ships  on 
e  lower  side,  and  are  clenched  on  top.  The  alter  ones  are 
aced  in  a  Une  with  the  middle  of  the  mast  head,  the  fore- 
ost  ones  in  a  line  with  the  centre  of  the  hole  for  the  top  mast. 
Bowsprit  Caps  are  fitted  with  eye-bolts  for  the  heel  chain  of 
e  jibboom. 

Top-mast  Caps  have  eje-bolta  and  generally  a  sheave  on  each 
ie  enclosed  in  the  cap-band,  which  answers  in  lieu  of  a  top- 
ock  for  the  top-gallant-mast  rope. 

Yards  are  made  eight  square  in  the  middle,  and  with  a 
loulder  left  at  Uie  arms  for  the  rigging.     {Fig»  61.) 
The  Quarter  Irons  of  lower  yards  open  on  hinges;  the  outer 
les  are  in  one  piece.    Top-saU  yards  have  no  quarter  irons,  but 
e  arm  irons  disconnect. 

Lower  and  Top-saU  Yards  are  iron-hooped,  with  a  row  of  eye- 
»lts  on  the  upper  side  for  the  '*  Jack-stay." 
The  Lower  Cross-Trees^  when  in  place,  fit  in  scores  on  the 
issle-trees,  one  abaft  the  lower  niast-head,  and  the  other  before 
e  hole  for  the  heel  of  the  top-mast  They  are  secured  by  saucer 
Aded  bolts,  driven  through,  and  nutted  under  the  tressle-tree. 
This  is  a  most  important  fastening.  In  stripping  ship, 
rpenters  will  be  **  drifting  **  and  unclenching  their  bolts,  if  not 
rbidden.  In  a  case  where  these  bolts  were  started,  the  cross- 
3es  were  upset  whilst  the  half-tops  were  being  tripped,  and  tops, 
3es,  and  the  men  on  the  mast-head  fell,  and  were  smashed  on 
e  deck.  Some  years  afterwards,  when  paying  off  a  line-of- 
^tle  ship,  these  same  bolts  with  others  had  ''  only  just  been 
ifted,"  in  spite  of  a  given  warning,  and  the  same  consequences 
>uld  have  followed,  had  not  the  danger  been  discovered  in 
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Ukvtfk  12 1 

Tl^avBiiuidebodiwhoIeandinhalTet.  ThejartitrongUieiied 
bf  upper  croMHreea,  which  lUnd  immediatcljr  ofcr  tho  lower 
oneib  The  edges  are  fitted  on  each  lide  with  iron  platci  for  tho 
fnttocki^  and  there  la  a  lubber's  hole  hatch  cot  on  each  side  of  the 
centre.    (Fig,  6S.) 

The  Top-moMt  Oioss-  TretM  are  built  and  bolted  into  the  trcssle* 
trees,  fixrming  one  fitment;  the  former,  howcTer,  can  be  rcmoTcd 
and  replaced  at  pleasure.  The  bolsters  also  are  nailed  on  over 
the  necklace  before  issue. 

FidM  for  top-masts  are  difierentljr  fitted.  The  common  method 
is  with  an  iron  bar,  thrust  edge  upwards  through  a  correspond- 
ing hole  in  the  heel  of  the  mast,  both  ends  resting  on  the  tressle- 
trees.  These  should  always  be  secured  in  the  top  with  a  strong 
lanyard;  for  sometimes  when  dragged  out  in  striking  top-masts 
in  a  gale,  thej  are  left  lying  on  top  of  coils  of  wet  rope,  and  are 
liaUe  to  be  rolled  out. 

In  some  cases  the  hole  in  the  top*  mast  is  cut  away  upwards  on 
one  side,  and  downwards  on  the  other,  the  fid  pivots  on  a  bolt 
on  one  side  of  the  centre,  and  is  thus  made  heaviest  on  the  side 
of  the  downward  cutting  in  the  mast  The  tressle  also  is  cut 
away  on  that  side;  and  the  cutting  is  covered  by  the  arm  of  an 
Iron  lever  which,  as  it  pivots  on  the  tressle-trco,  may  be  placed 
fore  and  aft,  or  athwart  ships  at  pleasure. 

When  the  mast  is  fidded,  the  heaviest  end  and  the  fid  rest  on  the 
lever,  which  is  then  lying  along  the  top  of  the  trcssle-tree  ;  the 
other  end  being  borne  by  the  opposite  trosslo-tree. 

In  striking,  the  Top  Tackles  are  hauled  well  taut,  the  pin 
which  secured  the  lever  from  moving  is  taken  out,  and  a  jigger 
on  the  lever  end  pulls  it  out  from  underneath  tho  end  of  the  fid; 
which  then  falling  down  through  the  cutting  in  the  cross-trco 
stands  aslant  inside  the  heel  of  the  mast,  and  admits  of  its  being 
lowered.  (Fig,  63.)  In  fidding,  when  the  fid  is  squared,  the  lever 
is  hauled  in  underneath,  and  is  pinned  as  before.  The  advantage 
here  is  that  masts  may  bo  struck  without  waiting  to  let  go  any 
gear;  and  also  that  the  fid  is  more  readily  squared  than  tho 
moveable  one  is  handled. 

The  heels  of  Top-gaUant-Masts  are  frequently  cut  open  under- 
neath the  fid  hole,  so  as  to  admit  of  snatching  the  bight  of  tho 
mast  rope  in  a  sheave  which  is  placed  in  the  cutting.  When 
there  is  length  enough  of  heel,  holes  are  bored  below  the  sheave 


122  lUtlHAL  FOa  NATAL  CAQETB. 


ftndftbolt  ii  fov«  tbrongk  them,  »nAJbn  loeibd  whuuver  the 
ropew  wored. 
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■V 

Li  loiiie  caKB  a  mere  catch  i»  placed  across  the  bottom  of  the 
cnttiiTg. 

Both  these  fitments  are  intended  to  keep  the  rope  in  its  place 
ia  the  erect  of  the  lizard  slipping  off  when  the  mast  is  moWng, 
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Should  it  do  10^  ifat  mait  tilts  oTer  end,  and  if  the  tuntmng  on 
tliB  -heel  is  strong  enough,  the  rope  brings  it  ap.  A  bolt  is 
sttODg enough:  adampignot 

If  the  heel  is  too  short  for  a  bolt,  pot  in  two  clump  sheares 
in  lieu  of  one  Inige  one,  and  then  there  will  be  sufficient  space. 

Top-^^aBoMt  Fid$  are  of  wood,  in  the  Uam  of  wedges,  which 
site  pinned  together  when  in  place. 

Bj  cutting  a  lisard  hole  aslant  through  the  mast,  something 
more  than  the  length  of  the  top-mast  head  from  the  rojral  sheaTc 
hole,  time  will  be  gained  in  sending  the  top-gallant-mast  up ; 
for  the  rojal  rigging  and  royal-jrard  rope  majr  be  placed  simul- 
taneonslj  with  the  casting  off  of  the  lizard:  otherwise  there  must 
be  two  stoppages. 


Average  Value  of  ^we^ 


Spars* 


{Mast  -  - 
Top  -  . 
Top-gallant 
Yard  -  - 
Top-yard  - 
(Mast  -  - 
Top-mast  - 
Top-gallant 
Yard  -  - 
Top-yard  - 
fMast  -  - 
Top  -  - 
Top-gallant 
Yard  -  - 
^Top-yard  - 
Bowsprit  -  - 
Jibboom  -  - 
Spanker-boom  - 


a 


1^ 


Three- 
df^er. 
Value. 


£ 
430  to 
100  — 

16  — 
116  — 

40  — 
389  — 

91  — 
12  — 
79  — 
32  — 
99  — 

41  — 
7  — 

28  — 

17  — 
174  — 

29  — 
38  — 


Two- 
decker. 
Value. 


473 
117 

21 
153 

44 
366 
107 

16 
102 

38 
100 

48 
9 

33 

23 
185 

30 

44 


£ 

333  to 

96  — 

16  — 

102  — 

38  — 

299  — 

91  — 

11  — 

56  — 

29  — 

79  — 

38  — 

7  — 

26  — 
15  — 

140  — 

27  — 
33  — 


Large 

Frigates. 

Value. 


8maU 
FH 


intes. 
auie. 


432 

117 
21 

153 
44 

341 

107 
16 

102 
38 
99 
48 
8 
33 
23 

176 
30 
44 


256 
66 
11 
79 
32 

216 
62 
8 
45 
25 
60 
26 
6 
22 
13 

100 
21 
27 


£ 

to  334' 

—  96 

—  16 

—  102 

—  38 

—  300 

—  91 

—  10 

—  54 

—  29 

—  84 

—  38 

—  7 

—  26 

—  15 

—  140 

—  27 

—  33 


£ 

88  to  248 
32—  61 

7—  11 
30—54 
15—  29 
63—210 
30—  60 

5—  8 
24—  41 
11—  21 
37—  59 
13—  26 

4—   7 

11—  22 
8—13 

30—  99 

8—  18 

12—  25 


The  following  Tables  of  weight  and  dimensions  of  spars  are  taken 
from  Mr.  Edye*8  **  Calculations;"  but  they  do  not  include  those  of 
such  great  size  as  are  now  in  use  in  the  new  class  of  first  rates. 
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ited "  by  sheen  rigged  cither  on  the   Dock 


It  hoik,  c 

To  rig  imiUl  iheet).  Two  ipan  of  aboaC  cqaal  length  anil 
■trength  are  placed  Bido  bj  side,  having  their  becU  near  tbe 
place  where  it  ii  disirablo  they  should  stand,  and  a  lashing  is 
pawed  roand  the  beads,  which  bccomca  tautened  when  the  heels 
are  leparated.  Tbe  heels  are  lashed  so  m  to  prevent  them  from 
iliding  from  their  ploccj  the  working  tackle  anil  guys  nro  secnrcd 
over  tbe  head  Ushingi  the  heads  are  lifted  otFlhe  ground,  and 
the  sheers  uprighted  by  tbe  guys. 

To  gel  up  a  heavy  pair,  the  process  would  be  similar,  except- 
ing that  the  tackle  would  be  used  in  aprighting,  and  the  beads 
wonldbelifted  to  acenain  height  by  a  smalt  pair. 

Large  Sheers  on  the  mai^ in  of  »oa  walls  are  got  up  after 
securing  the  heels  on  shore,  by  lifting  the  heads  wiib  a  taekle 
from  the  mast  head  of  a  tesbcI  moored  in  front,  and  the  aid  of  a 
■mall  pair  rused  at  their  heels. 

lu  Hulks  tbe  heels  of  che  sJiccrs  arc  stepped  on  astOoVW^Voo. 
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the  nde;  the  heads  are  borne  off  by  a  spar  (ii  Bpnt),  stepped 
againBl  the  mast  at  the  deck,  and  mpported  b/  gaji  and  tacMes 
fTom  the  mast  head.  The  mast  is  porpoeely  boilt,  and  of  great 
strength,  and  the  Tetsel  U  connlar  baUaoted.    ^Fig.  61.) 


In  place)  where  tlieie  aie  no  regular  masting  establishments, 
the  process  of  fitting  a  iheer  ktiUt,  and  tnaaHng  a  thip  would 
be  BO  similar  that  one  deacriplioa  will  answer  for  both. 

Small  span  are  hnng  over  Che  side  as  Fenders.  Suitable  sheer 
■pan  bdi^  bronght  alongside,  are  either  parbuckled,  or  hcoBted 
\fj  Denicki  to  the  upper  deck,  largest  ends  forward,  and 
placed  with  their  email  ends  croswig  ou  the  taf&aiL  A  lashing 
is  passed  roiuvd  these  small  ends,  over  which  the  two  purchase 
blocks,  gontline  blocks,  and  fore  and  att  gajs  are  secured.  The 
heels  of  the  sheers  are  placed  at  the  sides,  nearl;  abreast  the  mast  ' 
hole,  on  chocks  of  hard  wood,  and  after  being  cleated,  are  lashed 
vo  fyrward  and  aft,  through  the  adjotiUDg  ports.    The  deck  is 


JUSTB.  127 

■hand  np  iiiiilwiiiMli  n*  ptucfatM  and  fore  piji  an  caniwi 
m  bi  fbrwmrd  u  pnMJhlft.  the  fall*  heng  Ukvn  to  the  eapMan. 
Ifllie  iheen  aranc/Urce,  Mlditianal  guja — IkIIt  {pifi  — bto 
pu  on  half-waj  np  tli«  ibeer  kg*.  A  iniall  pair  uf  ii)ic'on  aru 
taUod  indde  the  large  onea,  abont  half  waj  nft,  Ihcir  licails 
draopiog  ndWr  alt  Tacklea  are  Icil  fnim  thi'w  to  e*eh  lug  uf 
dw  Uq«  iheen,  Mmewhat  abaft  the  lino  uf  the  becb  of  the 
■nail  oiMi.  The  lore  gaji  of  tli«M  nnatl  one*  mtut  of  couno  ho 
itmng.  Bnnnen  and  tackle*  are  ban.  The  large  ihwn  are 
Taiwd  to  a  certain  height  bj  the  laeklci  from  the  unall  ihcvr 
bekd*.  Apnllon  the  ninnen  lihi  them  Hill  hi(,'hi:r,  and  then  the 
main  pnichaaa  doe*  the  rett.   (,Figt.  63,  6&) 


The  Mut  Strop*,  which  are  warped  one*,  are  liubcd  on  the 
nuwti  before  launching.  To  the*o,  the  lover  purchaae  hloeka 
an  tested  ;  ganllines  aro  pnt  on  the  matt  hcsdi  ;  and  the  nuut 
being  hore  np  into  an  npright  position  over  Che  deck,  the  heel 
i*  directed  into  the  putnen,  and  lowered  into  it*  Stop.  It  is 
unal  to  tftke  a  maat  in  or  ont  on  that  side  on  which  the  after* 
mast  iheer-leg  stands. 

In  the  case  of  a  ship,  the  sheers  are  mored  forward  or  aft  by 
deck  tacklDs,  the  goys  being  carcfullj  attended  at  tho  same  time- 
In  getting  the  bowsprit  in,  the  ahecra  are  dnxipcd  over  the  bows 
pl<HDb  ont  to  the  length  of  the  howsiug. 
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In  aU  easel  of  drooping,  extra  laaliiiiga  are  put  on  the  heels 
Jrimt  the  directioD  to  vhich  the  sheers  droop. 


ne  Masting  Spars  are  got  down  by  Luhing  their  heads  sepft- 
ratel/  to  the  lower  mast,  casting  their  crosa-loshing  off,  and 
lowering  them  down  bj  taclcles  which  are  triced  np  hj  the 
gantlines. 

In  Masting  or  Diamastmg  with  one's  own  resources,  it  is 
necessary  to  measure  the  lengths  for  slinging  the  masts  veiy 
accnratel]',  to  as  to  moke  sare  of  carrjing  [he  heel  clear  of  the 
upper  deck,  and  fet  avoid,  if  possible,  lop-heaTiness.  When  the 
spare  are  short  for  the  worli  (as  in  the  case  of  the  lop-tuosts  of  a 
Ugh  ship),  the  masts  most  be  slung  so  bw  as  to  make  top-heari- 
neas  onaToidable.  In  gtung  out,  when  the  heel  of  the  mast  is 
near  the  npper-deck  partners,  tackles  are  put  on  above  from 
each  side  of  the  nppcr  deck,  and  a  particularly  strong  and  long  one, 
led  from  below  through  the  lower  mast  bo]»t,  is  lashed  to  the 
heel,  and  well  cleated  each  way.  These  tackles  are  tautened, 
aalU  when,  the  hee]  being  clear  of  the  partners,  they  are  eased 
'y^Mj',  aad  the  mast  lowered  head  foremost  overboard. 
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In  coming  in,  the  Hast  ii  ilung  abtiTo  the  balancing  point 
■sd  hoifted  np  with  an  extra  tackle  alongsiilc  the  iihvcn  ;  the 

Fig.  67. 


pnrcliases  are  then  lashed  low  enough  down,  and  the  heel  is 
confined  to  the  side  by  the  turns  of  a  greased  hawser  passed 
through  the  ports ;  or,  in  a  merchant  shii>,  tlirough  the  bullast-hole. 
Wlien  the  heel  is  nearly  np  to  the  highest  biglit,  deck-tackles 
are  lashed  on  from  all  sides,  which  are  cleated  in  their  place. 
TbsBQ  are  tautened  as  the  mast  rises,  and  guj  the  heel,  when 
high  enough,  into  the  mast-hole. 

In  handling  a  Bowsprit  with  our  own  resources,  the  fore-top- 
mast is  of  course  struck,  and  the  fore-mast  secured  with  runners 
and  tackles.  Hang  the  heel  of  the  top-mast  with  a  hawser,  and 
onreeve  the  ends  of  the  pendants  from  the  top-mast ;  unhook  the 
top  tackles,  send  the  eyes  of  the  pendants  down  abaft  the  top, 
hook  on  the  top-tackles,  carry  them  aft,  and  Insh  the  lower 
blocks  to  the  skids;  if  not  long  enough,  tail  the  falls  with  the 
mun  ones.  Place  the  spare  fore  and  main-top  masts  with  their 
heads  across  the  forecastle  netting,  and  lash  them  together 
their  heels  being  on  each  side  of  the  fore^mast:  on  the  upper 
aide  of  these  mast  heads,  lash  the  two  main-top  blocks,  qltvCl  qvi 
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the  lowBT  a  threefold  porehase  hlock.  Send  ths  points  oF  the 
fore-top  pendants  down  oetr  tbo  fore-top,  reere  them  throngh 
the  top  blocks  on  tho  spars,  and  make  the  ends  fast  to  the  fore- 
mast head.*  Beeve  a  fall  throngh  the  pnrdmse  block ;  upright 
the  spars  with  the  long  tackles,  led  from  the  fore-mast  pendants; 
mcnre  the  heels  to  the  side ;  shore  the  deck  tmderneath ;  lash  well 
from  forward ;  droop  with  the  top  tackles,  nntil  the  heads  over- 
look as  far  from  theforesideof  the  hole  as  the  length  of  bowsing; 
lash  the  lower  pnrchase  block  a  little  more  than  half  waj-  oat  on 
the  bowsprit,  and  pnt  a  long  tackle  from  the  sheer  heads  to  the 

Fig.  68, 


bowsprit  cap.  Let  the  bowsprit  come  op,  or  hang  athwart  ships 
when  suspended,  so  as  to  clear  the  fignre  head ;  top  or  lower,  to 
liking,  with  the  top  tackles.  The  pnrchase  fall  shonldlead  to  tlie 
deck  in  a  line  with  the  sheers. 
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A  neat  perTonnance  in  the  hiMor;  t^  Mattitig  od  one's  oim 
resources  wbs  in  the  cose  of  hh  English  lioe-or battle  ship,  which, 
baring  lost  her  own  main-mul,  helped  benelf  in  one  op«- 
ntion  to  that  of  a  captured  frigate.  Sheen  were  formed  of  the 
main  top-masts,  whose  heads  were  supported  by  gnji  set  np 
to  the  fore  top-maits  which  were  rigged  out  through  the  main- 
deck  ports  on  the  off-^de.  A  Derrick  waa  made  of  the  main 
yard,  which  was  secnred  a[  its  lower  qnarter  to  the  sheer  leg 
on  the  working  side,  the  pressare  at  thii  point  being  relieTed  bj 
an  athnaxt  ship  spar,  thrusting  ontwards  bj  means  of  a  tackle 
led  across  the  deck  The  purchase  on  the  apper  arm  of  the 
derrick  took  the  mast  ont,  the  frigate  was  dropt  astern,  the  matt 
lowered  until  the  sheer  purchase  "  looked  "  well  np  and  down, 
when  that  tackle  bronghl  it  in.* 

Fig.  69. 


Besides  canying  duplicates  of  all  spars,  except  the  lower  ones, 
ships  are  snpplied  with  wooden  and  iron  Fishes.     The  former 
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are  nearly  long  enough  to  reach  from  the  deck  to  the  loner  nuut 
honnds ;  the  latter  are  abont  IS  feet  long,  and  are  invalnable 
articles.  There  are  also  longh  ap&n  of  difFcrent  sizes,  as  well  as 
spare  anchor  atocta,  and  Urge  oak  ptanke,  all  of  which  are  avail- 
able for  jury  rigging  ia  emergency. 

When  a  Lower  Matt  is  sprang  or  wonnded  below  the  head, 
it  ia  eapported  by  runners  and  tackles,  the  fish  are  placed  np 
and  down,  and  lasheil  roand  the  moat  by  KoaUiags  which  are  set 
taat  by  wedging.  If  the  head  is  sprang,  the  top-mast  is  sCmck, 
the  heel  bnng  by  a  top  chun,  chocks  are  placed  between  the 
masts,  and  wooldings  passed  round  all.    (Fig.  70.) 


Bowsprits  and  Lower  Yards  nay  bo  fished  in  several  ways  i 
tnd  altogetber  replaced  by  e.  cora\>inftt.\cm  of  Kbit's  materials. 
Ia  »11  ships  the  main  top-moat,  dmvc  ^xioni,  eM.  ^nun,  &JMt 


m  about  the  ume  length  u  the  bowiprit ;  tbeie, 
with  two  Etudding-Mil  boonu,  being  woolded  togeihei 
Itinii  even  mora  than  iu  girth. 

Top  Btad-boonu  ore  half  the  lengUi  of  their  jardi^ 
uid  with  a  top-sail  ^ord  and  tome  1111011  ipan  foi  filling 
piee««  are  readily  "  l««hed  up  "  into  a  good  inbatitate 
for  a  lower  yard. 

The  foTO  Tard  oFthe  "Thetig"  watcairied  awa;  at 
the  BliogB  ioto  two  teparole  pieceB.  Theie  wen 
sent  down,  Biript  of  the  rigging,  and  batten*  placeil 
Krught  along  the  deck,  with  their  lower  sides  down- 
wards, the  ragged  ends  trimmed,  and  the  fracluro 
diat  in  bj  bowsing  the  piacei  together  with  tactics  oc 
dififerent  aides.  Two  iron  flsh  were  then  nailed  on  tht 
fore-side  of  the  middle,  and  the  jsrd  chocked  steadilj 
as  it  lay.  The  after  part  of  the  middle  was  then  cul 
awa;  in  a  form  to  receire  a  half-anchor  stock,  whicL 
was  bolted  through  (o  the  jard.  One  long  flsh,  which 
had  meanwhile  been  tapered  and  hollowed,  was  placed  r . 
at  the  after  side  of  the  yard,  shutting  in  the  anchor  [ . 
Mock,  and  nailed  on.  Chain  straps  were  then  passed 
round  all  in  several  places  and  set  taut  with  iron 
wedges ;  between  these  the  wooldings  were  hove  on, 
and  work  having  been  commenced  at  8  a..u.,  the  jard 
was  in  its  place  and  sail  seConitbjr  5  p.m.  The  ship 
had  meanwhile  been  tarning  to  windward,  a  mizec 
top-sail  having  been  set  as  a  fore  top-soil,  and  a 
reefed  main  top-sail  bent  to  the  spare  main  top-sail 
jard  as  a  fore-saiL  The  hoops  taken  off  the  bunt  of 
the  jard  were  drlTen  on  the  ends  of  the  Seh,  and  this 
yard  did  duty  long  after  without  showing  a  symptom 
of  weakness.    (_Fig.  71.) 


■Were  formerlj  made  of  wu^  rope  or  chain.  It  has, 
however,  been  proved  that  the  electric-flnid  will  in- 
variably select  for  il«elf  the  line  of  shortest  conduction 
offered  by  the  best  conductors,  either  in  building*, 
ships,  &C.  For  instance,  in  lowering  the  masts,  the 
bights  were  frequently  left  hanging  slack,  and  ascaman, 
happening  to  be  in  contact  at  the  moment  of  action, 
become  the  shortest  course. 

K   3 
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They  are  now  made  of  copper  (which  is  the  best  of  conductors) 
nailed  on  in  double  strips,  about  1^  inches  wide  and  4  feet  long 
each,  on  the  after  side  of  masts  and  lower  side  of  jib  boom  and 
bowsprits.  The  connection  is  formed  at  the  caps  bj  a  hinged  flap, 
which  may  be  turned  back  whilst  handling  the  spar,  but  should 
always  be  replaced.  Each  upper  mast-head  is  adapted  to  receive  a 
spindle  which  terminates  the  conductor  at  top,  and  the  lower  ends 
of  the  conductors  are  connected  with  bolts  passing  through  the 
ship's  bottom.  Besides  this  there  are  similar  strips  of  copper 
leading  under  the  decks,  from  the  fore  and  main  masts  to  the 
stem  and  stem;  and  others  which  traverse  the  beams,  and 
terminate  also  in  bolts  through  the  bottom,  which  are  clenched 
on  the  sheathing. 

When  the  top-gallant-masts  are  down,  the  spindle  should  be 
placed  on  the  top-mast  head. 


CHAP.  X. 

EQUIPMENT. 
S16GING. 

Excepting  the  wheel  ropes,  which  are  usually  of  hide,  all  Rope 
used  in  the  navy  is  hempen. 

The  size  of  rope  is  denoted  by  its  circumference,  and  its 
nature  by  the  manner  of  its  fabrication.  It  is  either  white  or 
tarred;  contains  three  or  more  strands  ;  and  up  to  the  size  of  five 
inch,  is  made  up  in  Coils. 

The  hemp  is  first  spun  into  Yams  or  Threads,  each  of  which  is 
supposed  to  be  equal  in  strength  to  bear  a  weight  of  100  pounds. 

Several  yams  spun  up  together  form  Strands.  Three  or  four 
strands  laid  up  together  form  Hawser-laid  rope.    {Figs.  72,  73.) 

Three  such  three-stranded  ropes  laid  up  together  form  Cable: 
the  smaller  kinds  of  which  are  called  CahLets  and  Hawsers, 
74.) 

are  spun  up  right  handed.     Strands  intended  for 
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fl^-fc—daJ  nf«  an  ^nn  ap  left-builc«l  t  ud  iboN  Tor  left 


Kg.ra.        Fig.1% 


Hm  lafsa  feor-rtnuidftd  h*wi«r-kid  rope  whicb  ia  made  ap 
tomid  A  (mail  rope  id  ths  beut,  being  chiefly  uied  fur  itandm^; 
raging,  it  commonly  called  Shrtmd-laid  rope.  Thu  rope  rcpro- 
Hnted  in  tho  iketch  Figt,  79,  73-,  ii  right-handed. 

nireada  ninally  of  an  inferior  qmlity  twisted  up  moderately 
taat.  Mid  Nldom  exceeding  9,  are  c&llcd  Spuii  yam.  Spun  yam 
pbiied  into  s  lofE  flat  rope  is  called  Sntnif. 

Threads,  iinully  two,  nnloid,  nibbed  down,  twisted  up  the 
rsrerM  way,  and  then  apnn  up  together  rigbt-baiided,  are  called 

Ilreadf  twilled  together  by  band  in  short  lengths,  are  called 
Pett*. 

Foxes  plaited  together  after  formizig  an  eye,  make  Bet/  Poinli 
atGatUti, 

"  In  hawser-laid  rope  the  strength  of  each  yam  is  greatest  in 
the  tmaller  tiies:  thos,  in  a  12-iuch  rope  the  average  strength  is 
76  pounds ;  in  6-incb,  78  pounds ;  in  1  J-inch,  93  pounds  ;  in  1- 
inch,  95  pounds  ;  and  in  ^-inch,  104  pounds  per  thread. 

"All  rope  made  with  4  strands  ie  weaker  than  that  whicb  ia 
made  with  3  in  proportion  of  about  J. 

"  Astrain  of  half  the  full  strength  of  any  rope  or  chalQ,  eonstantl^ 
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or  eyen  frequently  applied,  will.eyentuallj  (before  its  evident 
decay  from  wear)  break  it:  this  maxim  applying  with  greater 
force  to  crane  chain  than  to  chain  cable,  and  with  still  greater 
force  to  rope,  particularly  cable  laid.''*  Italian  hemp  is  con- 
sidered superior  to  all  others.  Three-and-a-half-inch  ropes  were 
tested  in  1856;  and  whilst  the  one  made  of  Riga  hemp  broke  at 
3  tons  15  cwt.,  that  of  Neapolitan  did  not  carry  away  until  a  strain 
of  5  tons  was  applied. 

Cat-falls,  gunners'  gear,  bolt  rope,  lanyards  of  lower  rigging, 
topsail  ties,  halyards,,  lifts  and  braces  are  all  made  of  Italian 
hemp. 

Coir  Rope  is  made  from  the  fibres  of  the  cocoa-nut  tree.  It  is 
equal  in  strength  to  hempen  rope  of  the  same  size,  and  is  but 
two  thirds  of  the  weight.  As  it  floats  it  is  most  useful  for  warps, 
but  decays  rapidly  when  stowed  away  wet 

The  rough  rule  for  measuring  the  strength  of  ropes,  is  to 
multiply  it  by  its  circumference  and  divide  by  five;  but  this 
applies  only  to  the  very  best  cordage. 

To  ascertain  its  weight,  the  square  of  the  circumference 
divided  by  4  equals  the  weight  of  a  fathom  in  pounds;  or 
multiply  the  square  of  the  circumference  by  the  length  in 
fathoms,  and  divide  by  480  for  weight  in  cwts. 

When  ropes  are  broken,  they  are  joined  by  Splices.  If  they 
reeve  through  blocks,  a  JLong  splice  is  used  ;  otherwise  a  Short 
splice.  In  short  splices  when  there  is  no  service  the  ends  should 
be  put  through  twice  each  way;  when  the  ends  are  served  down, 
once  and  a  half  is  sufficient. 

All  splices  are  weaker  than  the  rope  itself  by  one  eighth. 

When  a  strand  of  a  rope  is  chafed^  it  is  cut  out  and  another 
interwoven  in  lien. 

When  rope  is  exposed  to  much  chafe,  it  is  preserved  by  filling 
up  the  openings  with  spun  yam  or  strands,  a  process  which  is 
called  Worming.  This  is  covered  with  strips  of  tarred  canvass  ; 
which  is  called  Parcelling ;  and  this  is  again  with  turns  of  spun 
yarn,  called  Serving.  Tar  before  worming  ;  worm  and  parcel  with 
the  lay,  and  serve  against  the  lay,  as  a  general  rule  ;  but  as  it 
is  an  object  to  exclude  wet,  the  eyes  of  standing  rigging  are 
parcelled  towards  the  centre  :  thus  the  upper  edges  are  covered 
after  the  xnanoer  of  slate  roofing. 

*  TlnmoulYi. 
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Backing  is  iinaller  ttuff  Imid  in  after  wonning,  to  as  to  mako 
the  rope  more  round. 

Tkroat  SeizimgM  are  put  on  when  ro|ics  cross ;  the  turns  are 
pMsed  round  and  round  six  over  seven,  without  anjr  crossing 
turns. 

Mound  SeiztMfft  have  two  cross  turns. 

Hat  Seuimgg  have  no  riding  or  upper  turns. 

All  Seixing  Stuff  should  be  well  sti  etched  before  use. 

Of  the  three  different  modes  uf  turning  in  dead  eyes,  the  splice 
if  the  weakest ;  the  cutter  stay  fashiun  neit;  and  the  old  way  of 
•ecnring  with  throat  and  end  seizings,  is  so  strong  as  to  break 
the  rope.* 

In  fonning  cables,  the  splicing  tails  are  stronger  than  the  arti- 
ficial eye,  but  the  tails  must  be  well  covered. 

8in^  made  of  small  rope  are  said  to  be  Warped;  when  of  yams, 
sobo^te.    The  warped  are  stronger  tlian  rope  of  the  same  sixe. 

Two  men  can  worm  and  serve  seven  fathoms  of  3) -inch 
rope  in  an  hour ;  or  worm,  parcel,  and  serve  3  fathoms  of  7-inch 
in  an  hour. 

Three  men  can  worm,  parcel,  and  serve  2  fathoms  of  12-inch  in 
an  hour. 

One  man  can  make  9  foet  of  9  yam  sennit  in  an  hour. 

Six  men  can  make  an  Elliott's  eye  in  1  day  in  a  24-inch 
cable. 

Four  men  can  do  the  same  with  a  15-inch  cable  :  but  will  re- 
quire an  occasional  help  for  a  pulL 

Table,  showing  the  sized  chain  or  wire  rope  which  is  used  as  a 

substitute  Jbr  liempen  rope. 
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StgmaNkafyarda  ftoflf  ii  imido  of  Btrondi  that  have  been  laiil  ap 
in  oppofita  waya,  lo  as  to  leiaen  that  tetidenry  to  takiiif;  in  tunis 
which  is  so  inconTenieiit  in  hoist inf(  flajp.*  It  is  bill  up  i»  Ivngtha 
of  lis  fitthoms,  and  from  }  tu  1^  inch  in  circumfcrvnce. 


BLOCKS. 

SIup*s  Blocks  are  made  of  elm,  having;  cither  metal  or  li^um 
TiftSB  sheaTCSi  with  a  metal  bouching  and  iron  pin. 

Their  siae  is  denoted  by  the  length  of  the  shell,  and  their 
qnalitj  by  thoir  degree  of  flatness  or  thickncHS,  number  of 
aheares,  scores  for  stropping,  and  nature  of  stropping.  For 
inMance,  a  brace  block  is  (say)  20-inch,  single,  thin,  and  double 
■cored.    A  tye  block  is,  single,  thick,  and  iron  bound. 

Chmip  Blocka  are  nuule  shorter  and  thicker,  and  hare  metal 
sheaves,  which  are  smaller  in  diameter  than  those  of  other 
blocks  which  reeye  the  same  sized  rope. 

SktmUer  Blocka,  such  as  purchase  ones,  are  made  with  a  pro- 
jection left  on  the  shell,  which  prevents  the  falls  from  being 
jammed  against  the  sheers,  &c. 

The  Fiddle  Block  is  a  large  and  small  single  block  made  on  end 
in  one  piece,  each  being  ci^ually  large  in  the  swallow.  The  ports  of 
rope  are  kept  more  clear  of  each  other  in  this  kind  of  block,  and 
as  they  do  not  cross,  there  is  loss  friction  ;  but  as  the  upper  sheave 
is  smallest  in  diameter,  there  is  a  loss  of  power. 

Sister  Blocks  are  also  two  in  one  on  cud,  but  are  of  the  same 
size.  They  are  only  used  whore  two  different  ro}>e8  lead  from 
similar  directions,  but  well  apart,  as  in  the  case  of  topsail  lifts 
and  reef-tackles. 

Iron  stropped  blocks  have  either  a  swivel  or  standing  hook. 
In  the  case  of  snatch  blocks,  the  binding  is  cut  through  to  receive 
the  rope,  and  is  connected  by  a  clamp,  which  should  be  locked 
whenever  the  rope  is  rove. 

Blocks  should  fre(][ucnt]y  bo  examined,  not  only  as  to  strap- 
ping, but  also  by  knocking  the  pin  out,  and  inspecting  the 
bouching.  The  loss  of  power,  and  strain  on  rope  occasioned  by 
a  worn  bouche  is  considerable.    The  working  blocks  of  tackles, 

*  In  fitting  flags,  Sennit  diitanco  lines  are  less  liable  to  take  turns  than  l« 
ropeofaz}/l/o<t 
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(for  instance,  the  fly  block  of  top-sail  halyards)  are  always  more 
worn  than  the  lower  ones,  and  therefore  withbut  waiting  until 
the  sheaves  shriek  and  become  dumb,  the  blocks  should  be 
shifted  and  the  sheaves  transposed.  This  remark  applies  also  to 
quarter-davits.  That  sheave  on  which  the  hauling  part  of  the  rope 
works  does  most  duty:  for  although  it  is  assumed  in  mechanics 
that  strain  is  equally  borne  by  all  parts  of  a  rope  in  a  tackle, 
practice  proves  that  the  hauling  part  is  most  worn  and  strained. 
If,  for  example,  we  have  a  weight  of  3  cwt.  suspended  by  a 
luffotackle,  the  upper  block  being  fixed,  and  we  hang  a  weight 
of  1  cwt.  to  the  fall,  the  3  cwt.  would  be  balanced,  but  the  fixed 
block  would  bear  a  weight  of  four  cwt.  And  there  is  something 
of  this  kind  which  calls  for  greater  strength,  and  frequent  altera- 
tion in  upper  blocks. 

All  blocks  which  stand  horizontally — as  lower  brace  blocks — 
must  be  placed  with  the  square  end  of  the  pin  upwards;  as,  when 
the  shell  shrinks,  it  is  liable  to  fall  out  if  placed  otherwise. 

Hanging,  Tge,  and  Quarter  Blocks  undergo  great  strains  when 
bracing  sharp  up;  if  the  former  are  two  blocks,  the  weather 
halyards  should  be  eased  up  sufficiently. 

Cat  Blocks  are  liable  to  split,  if  not  unhooked  before  catting 
the  anchor.  So  are  Jeer  Blocks,  if  hove  together,  as  sometimes 
happens  in  the  excitement  of  heaving  up  lower  yards. 

The  Language  of  Blocks  is  a  most  useful  study.  When  their 
natural  desire  to  **look  to  their  work"  is  not  gratified,  they 
complain  loudly.  **If  that  block  could  speak,  what  would  it 
say?  **  was  a  favourite  question  of  a  celebrated  old  officer  who  was 
not  friendly  to  the  over  neat  rigging  mania  that  obtained  in 
those  times,  when  foot-ropes  were  stoptup,  and  gear  was  unrove 
to  make  a  ship  look  **  nice." 

There  is  a  regular  proportion  for  the  size  of  rope  stropping  ; 
and  the  blocks  are  fitted  either  with  a  hook  and  thimble,  a 
lashing  eye,  or  with  a  tail  The  splice  of  the  strop  is  always 
placed  at  the  lower  part  of  the  block. 

A  block  is  double  stropped  when  it  is  desirable  to  give  it  a 
different  stand  to  what  it  would  have  with  a  single  one,  as  in  the 
case  of  brace  blocks. 

€run  Tackle  Blocks  are  usually  stropped  with  a  grummet.    One 
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Hie  largest  sized  hlocks  mude  in  one  piece  are  SB  inches. 
CtTMDing  bloclis,  which  aro  built,  areas  large  as  43  inches,  and 
are  ntiiall;  made  witb  metal  ehcares. 
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T-UiLa  of  llu  tiu  (ad  weight  of  purehatt  iAxhi,  and  Ihe  nimber 
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There  is  no  proportioa  far  hooka,  so  that  irlulBt 
handliog  heavy  weights,  unless  Che  hooks  be  evi- 
dently Teiy  strong,  it  is  safer  to  use  a  shackle  or  a 
lashing.  More  accidents  happeit  fi-om  open  hooka 
than  from  chain  or  cordage.  Great  support  maj 
be  given  a  book  \>j  slipping  a  link  or  a  shackle 
over  the  point,  thus  (fg.  75.)  • 

TlumUet  are  made  both  perfectly  roimd,  and  also 
with  the  ends  nearly  joined.  Two  are  sometimes 
nnited  fbr  the  purpose  of  giving  easy  play  Co  the 
adjoining  strops  orblock,  as  well  as  a  different  stand- 
Metal  blocks  are  occasionally  (omidied.  When  preserved 
toni  rust  they  present  much  less  iiiction  than  wooden  ones. 
They  are  nsaally  denominated  by  thdr  lifting  streagth.  The 
sketches  may  serve  as  pallemB  fi>r  good  proportions  of  the  scant- 
lings for  hooks,  being  on  a  scale  of  half  ibe  actual  att. 
The  thickest  are  the  npper  edges. 

Fig.   76.  Fig.  77.  Fig.  78.  Fig.  79. 
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In  dealing  with  iron  gear,  it  is  well  to  bear  in  mind  that  the 
limit  of  elasticity  of  wrought  iron  bars  of  I  inch  eqnare,  is  about 
10  tons,  within  which  it  stretches  about  ^qq  part  of  an  inch  to 
etch  ton  of  strain,  returning  to  its  former  dimensions  on  the 
icmoyal  of  strain.  Beyond  this  the  fibres  become  pennanently 
fixed,  and  the  breaking  strain  is  about  25  tons.  The  rule 
in  practice  is  not  to  subject  such  iron  to  more  than  5  tons  on 
erery  sqoare  inch  of  section. 

8TANDIKO  RI00I170. 

Each  mast  is  supported  from  forward  by  **  stays,"  from  aft  by 
"  back-stays,**  and  sideways  by  **  shrouds."  In  order  to 
connect  additional  supports  when  necessary,  each  lower  and  top- 
mast has  its  "pendants."  The  fore-mast  is  supported  from 
forward  by  the  bowsprit,  and  therefore  the  bowsprit  has  an 
extra  number  of  stays.  These  abore-mentioncd  ropes  constitute 
the  "  Standing  Rigging." 

BUNNINO  BIOOINO. 

Each  upper-mast  is  provided  with  the  means  of  lowering  or 
raising  it ;  in  top-masts  called  **  top  tackle  gear,"  in  top-gallant- 
masts,  **  mast  ropes."  Each  yard  is  supported  in  its  middle  (the 
lower  by  **  chain  slings,"  the  upper  by  "  ties  "  )  and  at  the  arms  by 
**  lifts."  Each  yard  is  moved  about  by  its  own  "  braces," 
carries  a  sail,  and  is  fitted  with  a  '^  jack-stay,"  to  which  the 
head  of  the  sail  is  bent  Each  sail  has  its  sheets  for  spreading 
and  halyards  for  hoisting  it:  also  its  ** clue  garnets,"  or  "clue 
lines  "  or  **  down  hauls,"  or  buntlines,  or  Icechlines,  &c.  &c,  for 
taking  it  in  ;  and  each  yard  is  provided  with  a  "  foot  xo^"  iot 
the  men  to  stand  on  whilst  furling  the  sail. 

h  2 
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'(Wi#  wmA  Meb  like  ropes  oonstitiite  the  **  mimmg  rigging.** 

CUTTIHO  OCT. 

ITVn  «iit  tte  lower  shroods  outof  the  **  warp."  To  the  length  of 
H^  MttPt  firom  the  **  deck  to  the  lower  side  of  tressle-tree,** 
mM  tb«  height  of  the  thickness  of  the  tressle-tree  and  bolster  (on 
^f»  sideX  i^  ^c  depth  which  the  chains  are  below  the  deck; 
taktt  this  as  a  perpendicular,  and  the  length  from  the  mast  hole 
to  the  oater  edge  of  the  channel  as  a  base,  and  the  hjpothenose 
will  be  the  length  of  one  leg  of  the  first  pair.  Fix  two  pegs  in 
the  ground  this  length  apart ;  make  the  bare  end  of  the  warp  fast 
to  one  of  them,  and  ''fake'*  the  warp  ronnd  and  round  both 
pegs,  each  tnm  outside  the  other  nntil  jon  have  got  the  number 
of  pairs  required.  When  there  is  an  odd  shroud  on  each  side, 
carry  their  bight  of  the  warp  l^  fathom  beyond  the  others,  cut 
through  all  at  the  **  standing  **  end,  and  mark  the  bights  in  their 
middle,  numbering  from  the  first  pair  in  the  centre  to  the  last 
outside. 

After  thus  ^  cutting  out  **  the  rigging,  each  piece  of  rope  is  hove 
out  taut  bj  tackles  on  their  "  bare  **  ends,  and  then  wormed, 
parcelled,  and  served  according  to  the  marks.  One  round  and  a 
quarter  of  the  mast  head  gives  the  length  of  the  eye  for  seizing 
marks,  but  no  allowance  is  made  in  the  length  of  the  shrouds  for 
the  eyes  themselves,  as  the  rope  will  always  **  heave  out  **  that 
much,  or  about  1  inch  to  a  foot 

Mast-head  pendants  are  cut  with  the  long  leg  (the  after  one) 
one  third  the  length  of  the  shroud,  and  the  short  one  about  the 
length  of  a  runner  block  shorter.  A  thimble  is  spliced  into  each, 
and  like  the  eyes  of  the  rigging  they  are  wormed,  parcelled 
inwards  the  eye,  served  and  seized  with  a  round  seizing  passed 
OYtf  a  strip  of  tarred  canvass. 

Single  pendants  are  formed  with  a  cut  splice  in  the  eye. 
<fhe  mizen-mast  has  only  one  pendant. 

The  Foremost  shroud  is  always  served  the  whole  way  down  ; 
md  if  the  upper  part  be  done  with  thick  sennit  or  small  rope, 
ll^Ii  will  be  no  occasion  (except  in  very  heavy  motion)  for  swab- 
mH  nats.  The  other  shrouds  are  served  one  third  the  length  of 
^  o  lower  side  tressle-trees. 

d  with  lashing  (Flemish)  ejeB,  the  half 
the  long  part.  The  eye  itself  is  about 
OM-tree. 
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The  Bebstoif  and  Bmnprit  duwudeoBan  are  made  with  laahing 
cfet:  the  latter  with  long  aad  short  legs ;  and  if  the  shroad  be 
duHQ,  with  a  thimble  instead  of  the  heart 

The  Fore  Haof  coBotm  are  freqnentlj  made  of  warped  straps. 

The  Bobsiajfs  are  leathered  or  served  with  sennit  in  the  wake 
of  the  stem  hole,  and  the  collar  seisings  protected  by  a  bolster. 

BIOOINO  SHIP. 

The  masts  having  gantlines  on  their  heads  are  placed  according 
to  design  in  their  proper  attitnde  bj  means  of  wedges  driven  in 
at  the  **  partners."  Battens  are  supplied  for  the  purpose  of 
measuring  their  "stand,**  preserving  their  straightness,  and 
guarding  against  ^^bellj/'  whilst  setting  up  the  shrouds  and 
stays. 

IXaWMR  GBOS8-TBSB8. 

The  starboard  gantline  is  bent  to  the  middle  of  the  foremost 
cross-tree  on  its  upper  side,  and  stopped  to  the  port  arm  three 
parts  out ;  this  supposes  the  cross-tree  to  be  on  the  starboard 
side  of  the  deck.  When  the  arm  is  well  over  the  trcssle,  cut  the 
stop,  sway  across,  and  so  on  with  the  others.  Bolt  them  well 
down  iaantdiatdy. 

TOPS. 

There  is  no  rule  as  to  whether  the  tops  go  on  before  or  after 
the  rigging.  The  mast  is  less  disturbed  in  the  partners,  if  the 
runners  are  first  steadied  up;  but  the  men  work  better  and  more 
safely,  fewer  things  fall  from  aloft,  and  the  eyes  of  the  rigging 
are  better  placed  if  the  tops  are  put  on  at  once. 

A  word  about  **  taking  turns."    The  cleats  aU  stand  aslant, 

and  many  a  man,  especially  in  fitting  out,  does  not  know  how  to 

take  one  properly.    If  it  be  taken  the  wrong  way,  on  the  order 

to  lower  it  jambs  ;  and  most  probably,  when  he  is  trying  to  clear 

it,  the  rope  gees  with  a  jerk  out  of  his  hands.    The  t^ron^  way  to 

deal  with  a  weight  is  this:  at  the  word  *'high  enough,"  give  the 

order  •*  belay  "  or  take  a  turn  ;  •*  anybody "  tries  to  do  so ;  the 

men  on  the  fall  ** stand  easy;"  many  let  go;  the  weight  that 

took  the  whole  party  to  raise,  is  suddenly  borne  by  but  a  few  of 

them  and  begins  to  fall;  " anybody  "  misses  his  ** catch; "  down 

by  the  run  goes  the  weight  on  top  of  somebody,  and  the  fall, 

thus  jerked  away,  **  whips  "  everybody  off  their  feet.    Or  else  he 

does  catch  his  turn;  but  it  is  thus  {fig,  80.),  and  the  rope  must 

be  pulled  up  again  to  clear  iL 

L  3 
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The  right  way  is  to  name  one  or  two  men  to  attend  the 
stopper,  seeing  that  it  is  a  dry  one,  and  warning  them  not  to 
quit  until  ordered  ;  two  more  at  least  to  belay  and  lower,  and  to 
see  that  there  is  a  clear  place  to  belay  at.  At  the  word,  '*  high 
enough,"  give  the  order  *•  stopper;  **  when  that  is  done,  •*  belay," 
and  then,  **  off-stopper; " — the  turn  will  be  taken  thus — (Jig,  SI.)* 


Fig.  80.  Fig.  81. 

With  very  heavy  weights,  there  ought  to  be  a  turn  kept  during 
the  hoist,  and  the  slack  given  in. 

In  lowering,  one  man  should  stand  behind  and  pay  the  fall 
clear  of  kinks,  into  the  other's  hands  ;  this  especially  should  be 
done  in  lowering  boats. 

The  least  **  surging  **  occurs  in  lowering,  when  you  can  have 
figure-of-eight  turns  over  two  **  normans "  or  **  pollards,"  or 
cleats. 

Lowering  on  the  capstan  is  very  trying  to  rope ;  as,  from  the 
turns  having  a  tendency  to  rise  in  a  spiral  direction  up  the 
whelps,  it  is  necessary  to  '*  surge  **  occasionally,  that  is,  suddenly 
to  slack  the  rope,  that  it  may  return  to  its  place. 

The  two  capstans  that  may  be  observed  revolving  in  opposite 
directions  at  the  sheers,  are  arranged  with  the  view  of  obviating 
this  danger.  They  are  connected  by  toothed  wheels,  and  the 
rope  is  carried  round  each  in  the  figure-of-eight  fashion. 

In  working  the  capstan,  keep  the  pauls  down,  stationing 
a  blacksmith  to  attend  them,  and  always  swift  the  bars, 

PLACING  TOPS. 

Say  Main-half-top  starboard.    Bring  both  gantlines  to  the 

starboard  side  of  the  mast  head;  send  the  hauling  parts  down 

between  the  cross-trees,  and  the  bending  ones  abaft  the  after 

cross-tree.     Lay  the  half-tops  on  the  deck  on  their  own  sides, 

tops  upwards,  and  foremost  ends  forwai^s.     Bitch  the  ends 
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of  the  gmtliiies  round  the  middle  of  the  lobbei^i  hole  trap,  and 
flop  them  down  to  the  top  rim  at  the  ftittock  plate  hole,  abreait 
this  hitch.  Lath  hoards  —  an  onlinary  deal  will  anfwer  — 
athwart  the  treaile-treef,  on  their  foremoet  and  after  parts;  drire 
holta  into  theae  boards,  in  a  line  with  the  centre  of  the  mast 
heady  leaiing  their  npper  ends  projecting  about  six  inches. 

Bend  the  miien  gantline  to  the  after  part  of  the  half-top  through 
one  of  the  stanchion  holes.  Trice  up,  and  guj  aft  clear  of 
the  after  cross-tree.  When  the  top  bangs  on  the  side  of  the 
mast-head,  it  is  easily  placed  with  reference  to  its  fure  and  aft 


Fig.  82. 


Fig.SS. 


K^dm^ 


starboard  Half  Top. 


Port  Half  Top. 


position,  and  on  lowering  and  bearing  off  the  rim,  the  middle 
parts  will  bear  against  the  bolts,  and  the  top  will  fall  exactly 
in  its  place  on  the  cross-trees. 

In  sending  up  whole  tops,  (say  main,)  place  the  gantlines  on 
each  side  of  the  mast-head,  having  the  hauling  parts  between 
the  cross-trees  and  the  bending  ends  abaft  the  after  ones. 

Stand  the  top  athwart  ships  on  the  deck  on  its  after  end, 
having  its  lower  side  facing  forward,  and  let  it  lean  with  its 
fore  edge  against  the  after  part  of  the  mainmast. 

Bend  the  gantlines  on  their  own  sides,  by  passing  them 
from  before  the  top,  and  consequently  along  its  under  side* 
through   lubber's  hole,  tlirongh  an  after  fuUA^  '^^^stXA  VOi^« 

L  4 
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SO  as  to  keep  the  top  heayiest  on  the  fore  part,  and  hitch  the 
ends  to  their  own  parts.    Stop  the  gantlines  to  the  fore  part 

Fig.  84.  Fig,  85. 


of  the  top  through  holes  made  for  the  pnrpose  ;  hend  the  mizen 
gantlines  to  the  after  part  through  the  stanchion  holes,  guy  aft 
and  sway  away.  When  the  stops  are  up  to  the  blocks,  the 
foremost  edge  of  the  top  will  be  pointing  over  the  mast-head, 
and  by  hauling  on  the  mizen  gantlines  it  will  be  prevented  from 
tilting  aft  when  the  stops  are  cut :  this  being  done,  the  gantlines 
are  pulled  up,  the  top  falls  over  the  mast-head,  and  is  placed  on 
the  cross-trees,  and  bolted  down.    (Figs,  84,  85.) 

A  mizen  top  is  more  easily  sent  up  on  the  fore  side,  on  ac- 
count of  the  aid  deriyed  from  the  main  gantline.  Send  it  up 
after-part  uppermost,  bending  the  gantlines  to  the  foremost  fut- 
tock  holes  underneath  the  top,  and  stopping  them  at  the  after 
part  of  the  top,  guying  off  with  the  main  gantline.  In  short, 
in  sending  up  whole-tops  from  abaft,  sling  so  as  to  be  top- 
heavy  on  the  fore  part ;  in  sending  down,  sling  so  as  to  be 
top-heavy  on  the  after  part  As  the  mizen  generally  goes  up  and 
comes  down  before  all,  it  must  be  top-heavy  on  the  after  part  in 
the  former,  and  on  the  fore  part  in  the  latter  case. 
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BowsnuT. 

Tbe  BawtprU  ii  filled  up  at  the  hole,  and  thus  dcriret  support 
then  from  the  timben,  as  the  masta  do  at  the  partnen  ;  bat  it 
ii  alao  leciired  by  two  chain  or  rope-lashiogs  called  Gammonmgg^ 
pUMd  Ofer  the  fore  ends  of  these  filling  pieces  on  top  of  the 
bomipfit,  and  through  holes  in  the  stem.  Chain  is  now  inra* 
xUMj  uaed,  but  the  process  of  passing  and  setting  up  is  similar. 

Th/b  Saddk  u  tarred,  the  ends  of  the  chain  ]>assed  over  the 
bowsprit  (from  the  starboard  side)  through  the  holes  in  the 
Mem,  and  riiacUed  to  their  own  parts ;  the  turns  are  then 
pamrd  with  the  other  ends,  so  that  the  foremost  ones  on  the 
bofwiprit  are  the  aftermost  ones  on  the  stem.  Each  turn  is  hoTO 
tant,  as  it  is  passed  by  ree\'ing  the  gammoning  through  snatch- 
bloeks  made  fast  to  the  bobstaj  holes  on  the  cutwater,  bringing 
the  bight  through  the  hawse  hole,  and  toggling  on  to  tackles 
led  from  the  capstan.  Before  shifting  the  tackle,  each  turn  is 
secured  by  luuls  driven  through  the  chain  into  the  gammoning 
fish  or  saddle,  and  also  by  wedges  driven  into  the  stem  hole. 
The  last  are  frapping  turns,  passed  over  some  well-greased  hide, 
and  set  up  by  a  tackle  on  a  runner  led  through  a  block  on  the 
bumpkin. 

In  rope-gammotUng,  **  Racking  turns  "  with  spun  yam  would 
be  used  instead  of  nails,  and  the  general  rule  is  to  set  up  the 
outer  one  first  Chain  gammonings  have  been  found  to  stretch 
considerably  after  much  use,  and  should  therefore  be  considered 
the  first  thing,  when  about  to  set  up  rigging. 

The  man-ropes  are  spliced  into  eyebolts  on  each  side  of  the 
cap,  and  sot  up  to  the  knighthcads.  When  the  forcstays  are 
**  up,**  these  are  attached  to  tliem  by  **  stirrups." 

The  stage  is  made  of  two  spars,  their  heels  secured  on  the 
head  rails,  and  their  heads  crossed,  lashed  together,  and  sus- 
pended firom  the  bowsprit;  a  platform  of  gratings  enable  the  men 
to  •*  clothe  "  the  bowsprit 

The  bowsprit  is  secured  outside,  downwards  by  the  bobstays 
and  sideways  by  the  shrouds  ;  the  forestays  pull  upwards,  and 
if  they  did  so  outside  the  bobstays,  the  spar  would  be  strained; 
they  are,  therefore,  generally  secured  between  them. 

The  Inner  Bobstay  CoUar  is  lashed  on  two  thirds  the  length  of 
the  bowsprit  from  the  jknighthead.    All  the  coUsm  UQ  %dA<^Q^ 
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first,  and  then  hove  taut  round  the  bowsprit  hy  lashings  set  np 
with  "  a  Spanish  windlass."  The  bobstaj  collars  are  lashed  on 
top,  the  forestay  collars  below,  and  the  shroud  collars  on  the 
quarters  of  the  spar.  All  these  collars  are  cleated  in  their  place. 
When  the  forestaj  collars  are  warped  straps,  the  lashing  and 
heart  is  on  the  upper  quarter.  In  some  cases  the  strap  is  rove 
through  its  own  part  without  any  lashing.  This  warped  strap 
plan  is  not  **  establishment,**  and  therefore  there  is  no  pattern. 
The  difficulty  is  to  keep  them  from  slewing  round;  their  great 
utility  is  neatness,  holding  less  wind,  less  liability  of  being  shot 
away,  and  affording  more  room  for  handling  the  jibboom. 
The  best  kind,  as  they  nip  hardest,  are  made  of  small  chain. 
The  heart  fashion  has  one  merit  which  the  warps  have  not ;  that 
is,  in  the  case  of  the  crupper  breaking  or  slipping,  the  heel  of 
the  jibboom  is  prevented  from  flying  up  high  enough  to  wring 
the  cap. 

Bobstays  are  rove,  middled,  and  spliced,  the  hearts  seized  in, 
and  the  lanyards  set  up  with  a  luff  upon  luff.  These,  as  well  as 
lanyards  of  stays,  are  more  certain  to  bear  equal  strains  on  all 
parts,  if  they  are  set  up  by  both  ends  at  the  same  time.  And  all 
three  bobstays  should  be  pulled  up  together. 

Bowsprit  shrouds  are  now  mostly  of  chain,  with  a  rope 
lanyard  at  the  collar,  so  that  in  case  of  carrying  away  the  bow- 
sprit, it  may  be  readily  cut  away. 

An  extra  bobstay, — the  **  Cap  hobstay  '* — is  sometimes  fitted, 
reaching  from  the  lower  stem  hole  to  the  bowsprit  jast  inside  the 
cap. 

When  possible,  the  collars  are  lashed  on  the  bowsprit  before 
launching. 

The  Bumpkin  is  a  fixture,  and  is  secured  by  chain  braces. 

Whichever  way  the  collars  may  be  fitted,  the  clothing  com- 
mences at  two  thirds  the  length  of  the  bowsprit  from  the  knight- 
head.  This  is  the  customary  proportion ;  and  if  it  admits  of  the 
foreyard  being  braced  up  as  much  as  the  mainyard,  there  can  be 
no  great  object  in  carrying  it  further  out  We  must  believe 
that  this  proportion  was  the  result  of  long  experience  among 
mast  makers:  for  it  is  often  only  when  a  spar  has  been  returned 
to  their  hands  that  injuries  are  detected;  and  they  are  therefore 
the  best  judges  as  to  the  amount  of  strain  which  a  spar  can  bear. 
It  18,  however,  moTQ  desirable  than  ever  to  ^«l  «i  ^ood  angle  for 
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the  lower  iIati.  Some  steam  ihipf  contriTe  to  cany  courses 
•ftctlfdj  with  the  fore  and  aft  sails  when  steaming  near  the 
wind,  on  occasions  where  the  other  square  sails  wonld  not  nearly 
dnw. 

The  following  is  the  order  in  which  the  bowsprit  rigging 
oeenrs  In  each  method,  reckoning  from  inside:  — 

Heart  pian.  Strap  or  haU  sling  plan. 


1.  Inner  bobetaj  collar. 
S.  Bowsprit  shroad,  do. 
1.  Forestay,  do. 

1.  Bobstaj,  do. 

2.  Bowsprit  shrouds,  do. 
1.  Forestay,  da 

1.  Bobstay,  da 


1.  loner  forestay  collar. 

1.  Bobstay,  do. 

2.  Bowsprit  shrouds,  do. 
1.  Forestay,  da 

1.  Bobstay,  da 

2.  Bowsprit  shroud,  do. 
1.  Bobstay,  da 

In  this  way  the  forestay  is 
placed  inside  for  convenience 
in  removing  the  collar  when 
requisite. 


SETTING  UP  BOBSTATS. 

There  is  a  di£Qcnlty  in  setting  the  lanyards  up  on  each  end, 
owing  to  the  confined  space  in  which  they  stand.  The  next 
best  method  is  this :  — 

Make  the  standing  parts  of  the  lanyards  fast  with  a  running 
eye  round  the  bowsprit  close  to  their  respective  collars,  and 
reeve  as  many  turns  through  the  hearts  as  may  be  without 
riding:  the  object  then  is  to  set  up  in  a  line  with  the  stand  of  the 
bobstoys  as  much  as  possible.  If  there  is  any  place  on  the  stem 
where  the  lower  blocks  of  the  luffs  can  be  hooked  to,  take  them 
there:  if  not,  they  must  either  be  hooked  to  straps  on  the  lower 
parts  of  the  bobstajs  or  to  the  hawse  holes.  Hook  the  doubles 
below,  the  singles  to  the  lanyards ;  lead  the  falls  inboard 
through  blocks  on  the  bowsprit,  and  put  long  tackles  again  upon 
these.  If  the  lanyards  are  rove  with  their  standing  parts  on 
opposite  sides  alternately,  the  blocks  may  be  kept  clear  of  each 
other.  When  every  thing  has  been  drawn  into  \\a  ^«d&^ 
aborten  up  fora£nal  pull,  and  walk  all  three  doYTCL  to^X^^^N 
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rack  the  tumg,  and  pass  the  riden,  pulling  them  up  short  of 
cutting  into  the  lower  turns:  rack  these  agam,  half  hitch,  seize 
down,  and  expend  the  end. 

A  shorter  hut  less  orthodox  way  is,  to  put  the  single  blocks  of 
the  long  tackles  on  the  lanyards,  hook  the  doubles  at  the 
hawse  holes,  lead  the  fidls  through  blocks  on  the  bowsprit,  and 
put  tackles  on  them. 

Bowsprit  caps  are  taken  off  and  put  on,  after  first  fitment, 
with  the  jibboom,  just  as  the  lower  caps  are  with  topmasts. 

Point  the  spar,  lash  it,  heave  out,  bumping  it  beneath.  The 
connecting  bolt  will  be  found  on  top  of  the  bowsprit. 


BIO  A  LOWBB  MAST. 

Shift  the  gantlines  to  the  after  part  of  the  tressle-trees 
for  the  rigging.  Put  a  large  toggle  on  the  end  of  each  gantline, 
and  bend  rounding  lines  to  them.  In  sending  up  the  rigging, 
put  a  stout  temporary  seizing  on  each  pair  of  shrouds,  about  one 
third  down,  and  instead  of  bending  the  gantline,  insert  the  toggle 
under  the  seizing,  and  stop  the  upper  part  of  the  eye  of  the  shroud 
to  the  gantline.  When  the  bolster  is  tarred,  and  covered  with 
canvass,  the  starboard  pendants  are  first  put  on,  then  the  port; 
their  longest  legs  being  aft.  Trice  the  runners  up,  and  lash  them 
to  the  after  legs  of  the  pendants,  clap  the  long  tackles  on  the 
short  ones,  and  take  a  good  up  and  down  pull  on  all  four  pen- 
dants, which  will  settle  the  foundation  of  the  lower  rigging  very 
much.  Pass  a  lashing  across  abaft  the  mast  from  one  after 
pendant  to  the  other,  and  carry  the  runners  forward  hand  taut. 
The  rule  is  then  to  place  the  foremost  pair  of  starboard  shrouds 
on  first,  then  the  foremost  pair  on  the  port  side,  and  so  on;  but 
in  the  absence  of  very  experienced  riggers,  there  is  more  cer- 
tainty of  keeping  the  mast  perfectly  straight,  if  the  after  swifters 
are  put  on  the  first  thing  after  the  pendants,  and  the  mast  placed 
by  them  and  the  runners  at  once.  On  ftiture  occasions  of 
setting  up  rigging,  the  convenience  of  being  thus  able  to  place 
the  mast  in  the  first  instance  will  be  found  considerable. 

In  either  case  where  the  mast  is  large,  it  is  very  preservative 

to  lash  the  runners  to  the  mast  on  its  fore  part,  one  at  the  hounds 

and  the  other  near  the  belly,  and  to  keep  the  lower  one  on  as 
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lo^  M  poMJblt,  tvMi  after  the  §itMj9  are  opt  ao  that  the  mait 
biiaf  thoa  a  fistaiv  at  ewtrf  point,  the  rigging  ia  gittn  time  to 
dnw  in  to  czaetlj  aqyal  degrees  of  tension. 

When  there  ii  tine,  it  is  well  to  poll  and  beat  down  each  pair 
of  Amkli  as  they  are  placed  {  and  if  the  runners  are  fast  to  the 
■■at,  aU  fam  legs  of  the  pendants  are  aTailable  for  attaching 
tackles  ta 

Tlie  Cap  is  sent  np  throngh  lobbcr*8  hole  hj  the  gantlincs, 
both  of  which  are  brought  to  the  same  side  for  this  purpose.  It  is 
placed  in  the  top  with  its  lower  side  downwards,  and  will  be 
more  easfly  got  through  the  hole  if  it  be  sent  up  before  setting 
up  the  rigging. 

The  lower  lift  blocks  are  double,  and  are  gencrallj  stropped  into 
the  ejes  of  the  iron  band  on  the  cap,  before  sending  the  cap  aloft. 
Chain  is  now  gencrallj  used  for  strapping. 

The  gantlines  are  shifted  to  the  mast-head  for  the  Stays,  which 
ara  triced  up  with  thpir  legs  on  each  side  of  lubber's  hole,  and  the 
ejes  are  lashed  one  above  the  other  abaft  the  mast-head. 

In  some  cases  the  stays  are  carried  orer  the  foremost  cross- 
trees^  fbr  the  purpose  of  giving  more  room  for  the  lower  yard  to 
brace  up. 

If  the  rigging  is  short,  luffs  are  hooked  to  salvagce  straps  on 
the  ends  of  the  shrouds,  and  thus  pulled  down.  Indeed,  if  there 
is  a  command  of  time,  it  is  well  to  do  this,  whatever  length  the 
shrouds  may  be;  for  they  can  be  much  better  marked  for  turning 
in  when  taut  up  and  down,  and  the  ends  will  be  as  small  as  the 
standing  part 


TURNIKO  IN  LOWEB  RIOGINO. 

There  is  a  confused  and  unmeaning  way  of  speaking  about 
**  turning  in  dead  eyes."  One  says,  "with  the  lay;**  another, 
"  right-handed ;  *'  another, "  with  the  sun ;  **  another,  **  pass  the  end 
underneath  the  np  and  down  part,**  and  illustrates  this  lucid 
description  with  a  hieroglyphic;  another,  "throw the  end  to  your 
right**  The  puzzled  candidate  for  the  passing  day,  makes  a 
tour  of  channels;  for  the  question,  "  How  do  you  turn  in  a  dead 
eye?**  is  inevitable:  he  cannot  escape  it,  often  cannot  find  out 
how  to  answer  it. 
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Let  ns  speak  about  the  right  way  first,  and  the  present  costo- 
mary  way  afterwards;  the  former  has  reference  soldy  to  the 
good  of  the  rope ;  the  latter  chiefly  to  appearance. 

Take  a  piece  of  small  right-handed  rope,  and  hold  about  six 
inches  of  it  taut  out  in  both  hands;  twist  it  up  tightly,  and  keep 
twisting  as  you  bear  your  hands  towards  each  other:  the  rope 
will  make  a  natural  curl,  thus: 

Fig.  86. 


You  have,  in  making  the  **  turn  in,**  kept  the  turn  or  twist  in 
the  rope :  it  is  now  as  closely  laid  up  at  the  bent  part  as  any 
other,  and  consequently  as  little  open  to  receive  wet. 

Again,  with  a  similar  piece  of  rope,  untwist,  and  on  bearing 
your  hands  together,  it  will  form  a  natural  curl,  thus : 


Fig,  87. 


Yoa  bare  taken  a  turn  out,  and  llie  Btrtai^ft  Yvft  c^xilo  vet. 
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It  k  true  that,  in  making  a  torn  with  a  lar|c«  rope,  you  would 
neither  twiat  nor  untwiit,  but  nearly  the  pamo  effects  would  be 
produced. 

Whether  then  in  the  loft  or  in  tno  nettings  ;  whether  with  our 
oiwn  shroud  rope,  which  is  always  right  handed  rope,  or  with 
foreign,  which  is  sometimes  left  ;  the  only  thing  necessary  to 
ooDsider  in  the  matter  of  turning  in  a  dead  eye,  is  to  keep  the 
torn  m  the  rope,  the  reason  being  **  so  as  to  keep  the  wot  out.** 

If  the  shrouds  are  to  bo  **  ends  up,** 
put  a  dead  eye  in  the  first  curl,  as  in  Fig,  89. 

fig,  86.  with  its  upper  hole  next  the  cross, 
(the  scores  being  always  well  tarred 
first,)  pass  spun  yam  seizings  through 
the  lower  holes  round  the  sides  of  the 
curi  to  keep  tho  dead  eye  in  its  place. 
With  a  bolt  through  the  upper  hole 
(Jig,  88.)  and  a  strand,  rig  a  Spanish 
windlass,  and  heave  the  end  close  to, 
and  taut  in  (** breaking  in**  is  the 
term),  pass  a  throat  seizing  round  tho 

Fig.  88. 


MS. 

13 


cross.  Make  the  standing  part  of  the  shroud  fast  somewhere, 
haul  the  dead-eye  hand  taut  from  thence  and  moke  it  fast  With 
a  jigger  on  the  standing  part,  pull  the  end  t&ul  xx"^  tXoiw^  \\.^ 
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heaving  the  cnrred  parts  together  at  the  same  time  ;  pass  the 
quarter  and  end  seizings  (the  quarter  is  a  ronnd  one),  and  cap 
the  end.  (Fig,  89.) 

To  turn  in  cutter  ttay  fitkion;  pat  a  temporary  seizing  on 
the  cross  of  the  curl  as  in  fig,  86.;  carry  the  end  roond  the 
standing  part,  and  heave  it  tant  alongside  its  own  part ;  then 
seize  those  two  end  parts  together  with  a  throat  seizing,  making 

Fig,  90. 


Standing  part  of  Lanyard. 


the  eye  as  small  as  possible,  pot  a  quarter  seizing  (a  flat  one),  on 
as  well,  about  six  inches  nearer  the  end  ;  cut  the  temporary  seiz- 
ing on  the  cross,  open  out  the  clench,  put  in  the  dead  eye,  drive 
the  clench  down,  keeping  the  dead  eye  with  a  little  cant  against 
the  pull  of  the  lanyard. 

In  all  cases  shrouds  are  placed  with  their  ends  inwards;  other- 
wise the  ends  would  be  exposed  to  fray  and  wet.  If  put  over 
the  mast-head  properly,  these  shrouds  will  naturally  hang  with 
their  ends  forward  on  the  starboard  side,  and  aft  on  the  port 
side  ;  but  all  ends  will  be  inside,  and  the  dead  eyes  will  stand 
fore  and  aft  without  any  sheer  batten. 

It  is  merely  because  this  is  not  thought  sightly  that  altera- 
tions are  made,  and  the  general  practice  now  is  to  turn  rigging 
in  with  the  ends  inside  and  aft :  the  strict  rule,  however,  still 
obtains.  ^  With  the  lag "  is  the  rule :  ends  aft  and  inwards  is 
merely  the  present  custom. 

The  Jiff,  90  is  a  port  dead  eye,  as  seen  from  outside  the  ship. 
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Two  teamfto  durald  toro  In  a  dead  eye  with  1 1  inch  rope 
ia  a  wofkmanlike  manner  in  S  boanw 

When  channels   are  fitted  with  iron  gear  the  thronda  are 
•ebid  into  diimblea.    (Fig.  91.) 

Tbeae  Flatee  occupj  the  place  of  the  lanjarda,  as  a,  6  in  A. 
Ike  lower  plate  6,  formed  as  a  link  (shown  wholly  in  B), 
b  attached  to  the  chain  plate;  the  n^fter  plate,  a,  is  double, 
iceeiTiug  the  shroud  on  a  thimble  through  iu  bight:  both  are 
adapted  for  reefing,  and  are  secured  together  bj  riding  bolts, 
1.  and  2. 

For  setting  up,  a  screw  purchase  is  attached  in  connection  with 
bodi  plates,  as  shown  in  D. 

Direetuma,  —  A  and  C  represent  a  profile  and  front  riew 
of  the  plates  as  first  fixed,  and  prcYious  to  any  application  of -the 
screw,  the  shroud  being  turned  in  as  taut  as  possible  by  tackle. 

D  shows  the  application  of  the  screw  purchase.  For  the 
process  of  setting  up,  take  out  bolt  3.,  whiih  is  always  free, 
merely  serving  as  a  guide  pin.  Nos.  1 .  and  2.  are  the  riding  bolts, 
and  consequently  bear  the  strain  of  the  shroud :  fix  the  screw 
on  Ihe  plates,  as  in  D.  Fix  connecting  bolt  6.  into  the  hole 
preyiously  occupied  by  the  guide  bolt  3^  and  work  the  screw 
upwards  or  downwards  to  adjust  the  proper  distance  for  con- 
necting  7.  Tliis  done,  commence  heaving  down  as  soon  as  the 
action  of  the  screw  relieves  the  riding  i.  and  2.:  withdraw  No.  1. 
only.  The  upper  hole  in  plate  B  being  sufficieutly  lon- 
gitudinal (say  ^  inch)  to  give  it  freedom  the  moment  the 
strain  is  off,  No.  2.  pin  may  be  left  in  till  the  shroud  is  hove 
down  as  taut  as  desired,  and  No.  1.  pin  properly  secured  again  to 
its  advanced  place.  No.  2.  is  then  shipped  in  advance  and  the 
point  secured,  on  which  the  screw  is  "  come  up  "  and  unshipped, 
and  the  guide  pin  replaced.  The  operation  on  this  shroud  being 
now  complete,  the  same  process  is  continued  to  the  rest  of  the 
shrouds  successively. 

These  fitments  interfere  less  with  ports  than  dead  eyes,  and  set 
up  more  easily;  but  would  occasion  more  damage  if  struck  by 
shot. 

REBYINO  THE  LANYARDS. 

Lanyards  are  always  rove  of  well  stretched  rope.    TVi^  tvi\'^\^ 
to  reeve  them  so  as  to  bare  the  standing  part  under  \\\^  ^xv^  cA 
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Ae  shroad :  thai  the  strain  in  palling  ap  is  thrown  chiefljr  on  the 
vpright  part  of  the  shroad,  to  the  relief  of  the  seixinj;. 

The  Chains  are  asualljr  prepared  with  eye-bolu  having  thimbles, 
into  which  the  standing  ends  of  the  lanjards  are  spliced.  These 
ej6-b(dt8  are  driven  on  the  after  side  of  each  dead  eye,  so  as  to 
meet  the  arrangement  of  turning  in  we  have  allnded  to.  In  the 
abeenoe  of  eye-bolu  the  end  is  secnred  round  the  strop  of  the 
lower  dead  eye,  or  else  it  is  knotted  inside  the  upper  one. 

Lanyards  are  always  half  the  size  of  the  shroad. 

SETTING   UP  RIQOINO. 

After  the  Banners  are  set  up  take  the  first  pull  with  the  long 
tackles  alone,  gpreasing  the  entering  parts  of  the  lanyards  well. 
Pall  ap  in  pairs,  with  their  opposites  ;  beat  the  eyes  and  clenches 
down,  patting  a  wad  of  junk  on  the  part  struck  to  preserve  the 
rope.  Commence  with  the  foremost  shrouds ;  and  if  the  runners 
give  oat  as  the  after  ones  are  tautened,  pull  them  up  again.  As 
the  mast  is  secured  in  the  partners  by  the  wedges,  it  may  be  pre- 
served in  its  natural  straight  line  by  due  attention  to  the  battens. 

"For  the  final  pull,  keep  the  after  swifter  fast,  let  go  the  rest. 
Set  up  the  stays,  and  when  fast,  let  go  the  upper  runner,  or  both 
if  abreast  each  other  ;  hook  luffs  to  strops  on  the  shrouds,  toggle 
their  lower  blocks  to  the  lanyards,  hook  their  falls  on  with 
Blackwall  hitches  to  the  long  tackles,  and  pull  up  as  before  in 
pairs  and  opposites,  beginning  forward.  If  the  stays  give  out, 
they  must  be  pulled  up  again.  Sot  the  swifters  up  with  the  long 
tackles  alone. 

The  Lanyards  are  secured  by  racking  turns  taken  on  all  parts, 
passing  the  ends  taut  through  between  the  upper  ends  of  the 
i^per  dead  eyes  and  the  shrouds,  and  expending  them  round 
the  shroud. 

It  is  not  unusual  to  half  hitch  the  lanyards,  but  the  Riggers  do 
not  adopt  the  custom. 

The  number  of  pulls  which  rigging  should  have  depends  so 
mach  on  the  state  of  the  weather,  as  to  forbid  rules.  If  a  fine 
dry  night  and  warm  morning  succeeded  a  satisfactory  pull  on 
the  preceding  day,  one  pull  about  noon  would  take  down  as 
much  as  was  good  for  it ;  bat  even  then,  that  must  be  to  an  ex- 
tent dependent  on  the  destination  of  the  ship.    To  pVdXv^^  «<qA- 
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denlj  into  a  wet,  cold  climate  with  very  taat  rigging  would  be 
ruinous  ;  but  going  into  a  hot  one,  the  tauter  the  better. 

Stays  are  usually  turned  in  with  hearts  or  round  thimbles, 
either  cutter  stay  fashion  or  end  up.  The  main  stays  are  some- 
times passed  round  the  cross  piece  of  the  fore  bitts  and  secured  to 
their  own  parts.  Such  fastenings,  howeyer,  are  neither  so  readily 
made  as  lanyards,  nor  admit  of  the  stays  being  so  easily  slackened. 
These  will  be  found  important  considerations  whilst  setting  up 
the  rigging  on  future  occasions,  as  every  thing  stands  fast  until 
the  stays  are  adjusted  and  secured. 

Stay  lanyards,  when  possible,  should  be  rove  on  their  bights, 
and  set  up  on  both  ends  at  the  same  time.  The  top  burtons  on 
luffs  will  be  sufficient  setting  up  purchase,  so  that  the  long  tackles 
need  not  be  withdrawn  from  their  employment  on  the  shrouds. 
The  eyes  and  lashings  must  be  kept  clear  of  each  other  at  the 
mast  head,  and  the  fork  of  the  stays  exactly  middled  whilst 
pulling  up. 

Stay  lanyards  which  set  up  on  the  end  are  rove  on  the  same 
principle  as  that  which  applies  to  those  of  the  shrouds  ;  namely, 
the  standing  part  under  the  end  part  of  the  stay.  The  eyes  of 
the  stays  are  usually  triced  up  whilst  setting  up  the  shrouds  at 
first,  and  are  never  set  up  until  the  rigging  eyes  are  beaten 
down.  The  mast  meanwhile  hangs  on  the  runners  ;  which 
when  lashed  to  the  pendants,  cause  the  mast  to  belly  forward, 
affording  an  additional  reason  for  lashing  the  runners  to  the 
mast,  one  being  dose  up  to  the  tressles. 

BATTLINO.* 

Eattline  stuff  should  be  well  stretched  before  use.  In  sparring 
and  rattling  the  rigging,  conmience  from  below;  both  vrill  thus  be 
more  surely  placed  horizontal  Let  all  the  spare  ends  of  spars 
be  aft,  otherwise  they  will  interfere  with  lower  yards  and  sails 
going  up.  In  refitting  rattlines,  sling  a  spar  with  a  span  on  a 
whip  outside  the  rigging ;  two  men  can  thus  attend  them- 
selves, and  avoid  the  delay  of  shifting  seizings  on  a  batten.  Kat- 
tlines  are  clove  hitched  on  the  intervening  shrouds,  and  seized  to 

*  In  stripping  ship,  it  is  usual  to  leave  aline  of  rattlines  on  a  pair  of  shrouds 
io  the  last  moment.    See  that  the  shrouds  are  pairs^  else  the  object  will  be  de* 
feated  aad  the  work  he  clumsily  managed. 
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tibe  foremost  and  aftermoet  bat  one.  An  occasional  one,  a  catch 
nttUne,  is  carried  to  the  after  swiiter.  Rattlines  are  placed  fif- 
teen inches  apart,  and  secured  at  the  ends  with  nettle  stuff.  If 
on  splicing  the  eye  the  rattline  be  a  little  too  long^,  and  the  rope 
hea  been  well  stretched,  it  may  be  twisted  up.  In  rigging  of 
nine  shrouds  a  man  will  clap  on  four  rattlines  in  an  hour. 

liarling  spikes  must  be  fitted  with  lanyards,  which  should  be 
hitched  to  the  shrouds,  or  worn  round  the  neck.  The  two  lower  rat- 
tlines  are  made  of  rope  sufficiently  strong  to  bear  the  weight  of  the 
•ereral  men  who  crowd  there  whilst  waiting  for  orders  to  go  aloft. 

Before  tparring^  the  shrouds  are  slightly  frapped  together  in  a 
fore  and  aft  line,  and  when  the  rattling  is  completed  the  frap- 
]»ing8  are  cut  away. 

Network  of  rope  is  preferable  as  a  covering  for  lanyards  to 
matting.  It  is  more  easily  made  and  removed ;  and  as  it  admits 
air,  and  docs  not  retain  wet,  is  a  better  preservative. 

TOP-MASTS. 

If  possible  bring  the  top-masts  alongside,  so  that  the  hawsers 
may  be  used  in  the  live  sheaves  without  shilling.  Let  us  say 
maintop-mast  in  the  water  on  the  starboard  side.  Lash  a  top 
block  on  starboard  side  of  main-mast  head.  Take  as  large  a 
hawser  from  the  capstan  through  the  top  block  as  it  will  reeve  ; 
reeve  the  end  through  the  mast  hole  in  the  top  between  the 
stays,  and  then  through  the  live  sheave  hole  in  the  top-mast  from 
aft  forward  (the  after  side  will  be  known  by  the  lightning  con- 
ductor), and  hitch  it  securely.  Lash  the  hawser  taut  up  from  the 
hitch  round  the  mast  about  two-thirds  from  the  heel ;  hook  the 
long  tackle  of  that  side  to  this  lashing,  and  prevent  the  lashing 
fh>m  slipping  up  by  backing  it  from  the  fid  hole  with  a  stout 
piece  of  rope.  Heave  the  mast  up  with  the  capstan  and  long 
tackle,  keeping  the  heel  aft  so  as  to  clear  the  head  of  the  top 
rim.  Lower  it  down  main  hatchway  until  the  head  can  be 
pointed  through  the  stays  and  mast  hole  ;  then  heave  up,  placing 
the  round  hole  of  the  main  cap  over  the  mast  hole,  and  land  the 
heel  of  the  mast  on  the  deck  close  to  the  main-mast.  Of  course 
if  the  top-mast  is  shorter  than  the  distance  between  the  lower  side 
of  the  tressle  trees  and  the  deck,  it  may  be  entered  &t>  oxut^^  V\\}e!l- 
ont  being  lowered  down  the  hatchway.    Cast  ihe  \ai^Ti^^  «sA 
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end  of  the  hawser  off,  trice  its  end  up  with  the  port  gantline 
through  the  mast  hole,  and  hitch  it  round  the  mast  head  on  the 
port  side.  Heare  up ;  and  when  the  mast  head  is  sufficiently 
through  the  cap,  lash  them  together.  Heave  up  again,  and  bj 
means  of  slue  ropes  on  the  heel,  the  cap  maj  be  placed  on  the 
main-mast  head.  Place  the  cap  shore,  and  as  it  is  liable  to  work 
out,  secure  it  with  a  lanyard.  Land  the  mast  on  the  deck  again. 
If  it  be  short,  the  head  must  be  lashed  round  the  main-mast  before 
its  top  is  clear  of  the  tressle  trees. 

Light  up  the  hawser  ;  hook  both  top  blocks  to  their  respective 
bolts  on  the  after  sides  of  the  cap.  Hitch  the  end  of  the  hawser 
now  to  the  foremost  cap  bolt  on  the  port  side  ;  reeve  the  port 
top  tackle  pendant  through  its  top  block,  and  heave  the  top-mast 
up  for  trial,  entering  the  fid.  Lower  the  mast,  single  the  haw- 
ser, lash  it  as  before,  using  the  tackle,  and  place  the  mast  on  the 
deck,  heel  aft  on  the  starboard  side.  Gret  the  other  top-mast  up 
in  like  manner,  putting  gantlines  on  the  head  when  through  the 
cap,  and  Adding  it  for  trial  before  riggmg.  Try  the  cross  trees 
on  the  spare  mast,  and  then  place  them  on  the  main  cap  with  the 
top-mast  gantlines ;  lower  the  top-mast  until  the  cross  trees  can 
be  placed  on  the  top-mast  head,  then  heave  the  mast  up  to  the 
striking  mark.  Beeve  the  port  pendant  through  the  dumb 
sheave  ;  round  the  upper  top  tackle  block  up  nearly  as  high  as 
the  necklace;  haul  the  pendant  taut  through,  and  half  hitch  its 
end  in  the  foremost  cap  bolt  starboard  side,  seizing  the  end  down. 
Haul  this  tackle  taut,  and  belay  ;  then  unreeve  the  hawser  and 
reeve  the  starboard  top  tackle  gear,  using  the  live  sheave  ;  haul 
it  taut,  belay,  rack,  and  coil  up  the  falls.  The  other  masts  are 
to  be  similarly  handled,  bearing  in  mind  that  the  live  sheave  of 
fore  top-mast  is  on  the  port  side,  and  that  the  mizen  top*mast  is 
certainly  shert,  may  be  entered  at  once,  and  must  not  be  landed 
up  and  down  the  mizen-mast  without  a  head  lashing.  Stow  the 
spare  fore  and  mizen  top-masts  on  the  port  side,  the  former  heel 
aft,  the  latter  head  aft 

PUTTOCK  RIGGING. 

Fnttock  rigging  is  sometimes  of  rope.    The  lower  ends  of 

the  shrouds  are  lashed  to  the  lower  rigging,  which  is  either  sup- 

ported  there  bjr  a  ** spider  "  from  the  mast,  or  "  cat  harpen  legs" 

^om  the  shrouds  themselres  to  theii  opi^oavtes.    Aklixough  in  a 
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faurge  died  gang  the  rope  fitmenta  are  lighter,  there  are  lo  manj 
naaooB  against  them,  that  they  have  hccome  obielcte, 
A  compariaon  of  chain  and  rope  gear  ran  thoa :  — 
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The  dead  qret  of  the  top-mast  rigging  are  iron  strapt,  and 
tfaoae  recently  made  swivel  as  the  lower  ones  do.  They  are  con- 
nected with  the  necklace  of  the  lower  masts  by  chain  and  iron 
bar  shrouds :  the  foremost  ones  are  nsualiy  chain.  If  the  lower 
rigging  has  been  well  placed,  there  will  be  no  difficulty  in  leading 
each  fiittock  between  the  lower  shrouds,  and  placing  iron  scotch- 
men  to  prevent  chafe;  but  if  the  lower  shrouds  ride,  there  will 
not  only  be  difficulty  in  reeving  them,  but  constant  firay  after- 
wards. This  is  a  fitment  that  demands  great  attention,  for  thick 
iron  plates  and  a  whole  strand  have  been  cut  through  in  some 
ships  during  a  gale. 

CB08S  TREES. 

To  place  cross  trees  on  the  lower  cap  without  the  aid  of  the 
top-mast,  pass  one  of  the  gantlines  from  underneath  through 
the  round  cap  hole,  over  the  cap,  down  before  alL  Supposing 
it  to  be  the  main  and  on  the  portside  —  bend  it  underneath  the 
cross  tree  to  its  port  trcssle  tree  ;  bend  the  port  gantlinc  also  to 
the  port  tressle  tree,  and  stop  it  out  along  the  starboard  cross 
tree;  bend  a  guy  from  the  fore  top.  Trice  up  and  guy  off. 
Throw  a  couple  of  ropes'  ends  over  the  lower  cap,  from  the 
starboard  side  of  the  top;  bend  them  to  the  starboard  ends  of 
the  cross  trees.  Cut  the  stops,  weigh  down,  and  the  gantline 
through  the  cap  hole  will  carry  the  cross  tree  on  top  of  the  cap. 

RIOOINO  TOP- MASTS. 

The  bolsters  being  scored  out,  the  necklace  is  placed  on  the 
cross  trees,  and  both  are  secured  there  before  teudixi^  \}gl<^  ^t^%<^ 
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trees  up.     The  necklace  is  a  chain  strop,  having  two  open  link 
legs  on  each  side. 

It  will  save  troable  to  shackle  the  tie  blocks  to  the  necklace 
before  pulling  up  the  rigging  ;  ^nd  it  will  save  the  mast  if  the 
binding  of  these  blocks  be  smoothed  down  at  the  edges  and  the 
pin  ends  be  covered  with  leather. 

Put  the  gantlines  on  the  cross  trees,  and  place  the  rigging  ; 
pendants  first,  then  shrouds,  commencing  with  first  pair  starboard 
side  ;  then  the  back  stays ;  then  the  stajs.  Top-mast  pendants 
have  but  one  leg.  The  sister  blocks  are  seized  in  between  the 
foremost  shrouds  below  the  seizing  before  sending  the  shrouds 
up  ;  but  these  blocks  have  been  tried  in  pendants  separate  firom 
the  shrouds,  and  found  very  efficient  Top-mast  rigging  is 
fitted  in  the  eyes,  and  turned  in  with  the  dead  eyes  just  as  the 
lower  rigging.  The  fore  top-mast  stays  are  rove  through  sheave 
holes  in  the  bees  of  the  bowsprit ;  one  of  them  (the  port  one) 
^ving  hanks  rove  on  it  first.  The  main  top-mast  stays  are  rove 
according  to  the  nature  of  the  establishment.  If  the  ship  has  a 
large  fore-trysail,  these  stays  are  rove  through  iron  bound  blocks 
on  the  fore-mast  head  near  the  cap.  If  not,  one  sets  up  in  the 
fore- top;  and  the  other,  after  reeving  through  a  clump  block  on 
the  after-part  of  the  fore-mast  below  the  top,  sets  up  on  deck. 
In  this  latter  case,  the  lower  stay  of  the  two  should  be  well  pro- 
tected with  chafing  battens,  as  the  main  braces  usually  cro^ 
over  it  The  mizen  top-mast  stay  sets  up  in  the  main  top.  The 
masts  being  rigged,  the  sail  tackles  are  hooked  to  the  mast  heads, 
the  top  burtons  to  the  pendants,  and  the  top  tackle  falls  manned. 
As  the  dumb  sheaves  are  only  preventers,  the  bulk  of  the  strength 
is  thrown  on  the  live  falls,  and  the  masts  fidded.  When  the  fid  is  in, 
equalise  the  strength  and  lift  the  masts;  let  go  the  live  gear,  and 
by  lowering  on  the  other,  the  masts  will  be  slued  square.  When 
full  rigged,  this  effect  is  produced  generally  by  taking  top-gallant 
braces  from  one  mast  to  the  cross  trees  of  another. 

TOP  TACKLE  OEAE. 

When  the  tackle  blocks  are  thus  down,  they  can  be  squared 

and  the  pendants  marked  at  the  nips  in  the  tops,  taking  care 

that  there  will  be  drift  enough  for  unfidding — aUowing  for  stretch- 

ing^and.  also  that  the  hooks  of  the  upper  blocks  will  not  be  above 

the  fattock  rigging  after  lowering  t]h,e  mdst.    In.  reeving  the 
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iUls,  commence  by  reeving  first  through  the  leading  block  on  the 
lower  block,  and  have  the  swivel  block  uppermost  If  there  are  no 
jeeving  lines  kept  in  the  top  blocks,  the  top-sail  bunt  lines  will 
canj  the  pendants  up  quite  as  well :  bend  them  to  the  pendants 
about  half  way  down,  and  stop  the  becket  in  the  end  to  the  bunt 
line.  With  the  top  blocks  hooked,  top  tackle  gear  should  be  rove, 
with  the  jeers  brought  to,  in  less  than  ten  minutes;  therefore  the j 
should  always  be  unrove  afler  use.* 

The  foremost  Main-top-mast  Back  Stay  is  mostly  fitted  as  a 
shifting  one,  having  a  runner  and  tackle  instead  of  a  dead  eye. 
^Vench  ships  sometimes  have  stout  long  tackles,  which  are  used 
for  hoisting  pinnaces  out  with  ;  the  back  stay,  being  hauled  out 
to  the  lower  yard  arm,  is  secured  there  with  a  strop  and  toggle, 
and  the  lower  block  is  overhauled  to  where  it  may  be  wanted. 

All  back  stays  should  be  served  with  sennit  in  the  wake  of 
braces,  so  as  to  avoid  the  use  of  matting. 

The  Sail  Tackles  are  carried  forward  and  steadied  up,  the 
rigging  turned  in,  the  lanyards  rove  either  with  a  knot  on  the 
standing  end,  under  the  end  of  the  shroud,  or  else  it  is  passed 
with  a  running  eye  round  the  neck  of  the  lower  dead  eye. 

The  rigging  is  set  up  with  a  Kunner  and  the  Top  Burtons,  the 
falls  of  which  are  led  on  deck. 

The  fore  Top-most  Stays,  after  reeving  through  the  sheave 
holes  at  the  bees,  pass  through  holes  in  the  sprit  sail  gaff's,  and 
set  up  in  the  head.  They  are  well  seri'cd  some  distance  up,  to 
protect  them  from  the  chafe  of  the  jib  sheets. 

The  Jib  Stay  is  sent  up  before  them,  but  the  legs  are  passed 
down  through  their  collars,  and  lashed  abaft  the  mast  head 
below  them.  Some  jib  stays  are  fitted  with  the  end  to  a  slip  at 
the  jib  boom,  and  set  up  on  deck  abaft  all  after  passing  through 
a  block  at  the  mast  head. 

The  Jib  and  Stay  sail  Halyard  Blocks  are  shackled  on  to  the 
necklace  at  fore  top-mast  head  ;  but  a  better  lead  is  found  by 
substituting  eye-bolts  for  those  which  connect  the  foremost  cross 
tree  to  the  tresslo  tree.    These  being  driven  from  beneath,  and 

*  It  has  been  recommpnded  in  cases  where  top  tackle  gear  is  suspiciously 
worn,  to  truss  lower  yards  to  whilst  fidding  top-masts ;  for,  in  the  event  of  the 
gear  breaking,  the  heel  of  the  mast  would  be  brought  up  by  the  yard.    As 
such  precautions  have  been  found  to  be  succeufUl  in  the  vct«%\.  ol  ^v&%«tx>^^ 
suggestion  is  rery  valuable. 
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clenched  above,  afford  means  for  hanging  the  head  haljard 
blocks  in  a  farourable  position. 

The  top-masts  are  fitted,  either  with  rail  clasp  hoops,  or  else 
the  shrouds  are  crossed  abreast  the  hanging  blocks  by  futtock 
staves,  which  serve  to  confine  the  top  gallant  rigging  below 
the  cross  trees. 

The  Top-mast  Caps  are  sent  up  by  the  two  mast-head  gant- 
lines  sent  down  before  all,  the  blocks  of  which  should  be  placed 
as  high  as  possible.  Hitch  the  ends  to  the  foremost  eje-bolts, 
seize  them  to  the  after  ones,  and  stop  them  at  the  fore  part  of 
the  square  hole.  When  the  cap  is  up  to  the  blocks,  bend  ropes' 
ends  to  its  after  end;  pull  down  on  these  as  the  stops  are  cut 
and  the  gantlines  are  pulled  up,  and  the  cap  will  find  its  place. 

The  Span  Blocks  are  single,  hanging  one  on  each  side  of  the 
fore  and  main  top-mast  caps,  for  the  top-mast  studding  sail 
halyards  :  the  strops  lie  on  top  of  the  caps,  and  are  seized  to  the 
cap  bolts  on  each  side. 

The  fore  top-mast  is  also  fitted  with  span  fiddle  blocks  in  long 
pendants  on  each  side  for  the  lower  stud  sail  halyards,  and  top- 
mast stud  boom  topping  lift. 

TOP-GALLANT  MASTS. 

The  Heels  should  be  fitted  with  catch  irons  on  the  foremost 
side,  to  prevent  them  from  being  swayed  through  the  tressle 
trees,  an  accident  by  no  means  unfrequent  Lay  the  masts  on 
the  deck  abreast  their  respective  lower  masts  ;  heels  aft,  and 
lightning  conductors  upwards. 

Beeve  the  mast  ropes  from  the  deck  through  lubber's  hole, 
either  through  a  block  or  cheek  on  the  after  side  of  the  cap, 
through  the  mast  hole,  down  before  all  on  that  side  of  the  lower 
stay  on  which  the  top-gallant  mast  is  ;  reeve  it  then  through 
the  lizard,  downwards  through  the  sheave  hole ;  take  two  half 
hitches  with  the  end  of  the  lizard  through  the  royal  sheave  hole, 
or  bum  out  a  hole  18  inches  below  it  aslant  through  the  mast, 
and  reeve  the  lizard  through  this.  But  whichever  way  it  be  done, 
there  will  be  frequent  mishaps  unless  two  good  hitches  are  taken 
with  the  lizard:  send  the  end  of  the  mast  rope  up  on  the  same 
side  of  the  stay  through  the  mast  hole,  and  make  it  well  fast  to 
t^e  foremost  holt  in  the  top-mast  cap  on  the  opposite  side. 
M^n  Top-gallaat  Masts  are  usually  c;ut'm\lb.\S[y&^NQ  sheave 
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•ft  on  the  lUriKMurd  nde,  fiire  on  the  port  side;  but  topindl«nt 
■MCi  are  •omeciiiiei  eomverltd  span*  and,  anlen  inspected,  there 
may  occur  a  croas  in  the  mast  rope. 

TOP'OALLAirr  Rioomo. 

The  Ejrea  are  eeixed  in  the  bight,  stay  splicc<l  in.  With  fore-top- 
gaDaot  mast,  pat  the  t^j  first  orer  the  funnel,  then  fljring  jib-stajr, 
fl^ng  jib-halyard  block,  starboard  shrouds,  port  shruudu,  and 
bttdstajs:  the  others,  excepting  the  jib  stajr  and  block,  are 
rigged  in  like  manner.  Sway  the  mast  up  until  the  head  has 
well  entered  the  mast  hole,  then  mark  the  mast  rope  at  the  bitts 
with  a  piece  of  banting  through  the  strands  ;  cast  off  the  lisard. 
If  the  rigging  has  not  been  placed  on  the  funnel  aloft,  send 
it  np  abaft  with  a  mast  head  gantline  bent  on  below  the 
sellings^  and  stopped  to  the  funnel ;  place  the  funnel  on  the  cap 
over  the  round  hole,  and  enter  the  mast  head  to  steady  it.  If 
the  royal  rigging  goes  on  a  funnel,  send  it  up  the  same  way, 
and  fix  it  on  the  royal  mast  head.  Ship  the  truck,  reeve  signal 
halyards,  sway  the  mast,  reeving  royal  halyards  and  lifts;  settle 
the  top-gallant  ftmnel  in  its  place,  and  when  the  sheave  is  above 
the  cap,  reeve  the  top-gallant  yard  rope.  Lush  tlio  spun  blocks 
for  top-gallant  studding  sail  halyards,  send  the  stays  down  before 
all,  score  the  rigging  in  the  cross-trees,  and  reeve  it  through  the 
rail  hoops,  and  the  top-gallant  lifts  through  the  thimbles  in  the 
shrouds.  Lash  on  the  Jacobus  ladder  abaft  all,  and  fid  the  mast; 
steady  up  the  stay  at  once,  for  as  it  is  undonicath,  wo  do  not 
wait  for  the  rigging  eyes  to  bo  pulled  down.  Connect  the 
ends  of  the  shrouds  in  the  tops  with  a  long  splice,  seize  a  double 
block  in  this  bight,  recvo  a  tackle,  and  set  up  the  rigging.  In 
sending  top-gallant  masts  up  whilst  rolling,  these  tackles  are 
carefully  attended. 

Royal  funnels  ore  not  **  supplied,"  but  are  ftcquontly  made  on 
board.  Sometimes,  a  projection  from  the  upper  edge  goes  through 
the  truck,  and  is  secured  there  by  a  nut  on  top. 

Another  way  for  Royal  Rigging  is  to  have  the  rigging  and 
truck  placed  on  a  piece  of  wood  exactly  similar  to  the  mast  head 
itself  above  the  sheave  hole,  cut  out  underneath,  and  into  which 
cutting  the  mast  head  enters. 

Care  must  bo  taken  here  that  the  conductor  be  reached  by  the 
Bpmdlc. 
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There  is  usnallj  a  Grummet  pat  on  the  mast  nnder  the  lower 
edge  of  the  funneL  Some  top-gallant  masts,  as  well  as  top-masts, 
have  a  metal  rack  on  the  fore  side  of  the  heel,  with  a  paul  on  a 
bolster,  which  stands  across  the  tressles ;  this  serves  to  bring  the 
mast  up  in  the  event  of  the  mast  ropes  carrying  away. 

Top-gallant  Mast  Ropes  should  be  frequently  surveyed,  the 
nip  at  the  standing  part  freshened,  the  rope  turned  end  for  end, 
and  worn  places  cut  out  When  the  mast  is  sent  down,  the 
mast  rope  is  parcelled  in  the  wake  of  the  top  rim ;  and  when 
the  masts  are  up,  all  the  lightning  conductor  plates  on  the  caps 
must  be  placed  in  connection. 

The  Fore-top-gallant  Stay  passes  over  a  score  on  the  jib-boom 
end ;  the  Fore-royal  Stay  over  one  on  the  flying  boom-end.  Both 
these  reeve  through  a  sheave  in  the  dolphin-striker,  and  set  up 
in  the  head. 

The  Main-top-gallant  and  Koyal  Stay  are  sometimes  brought 
to  the  fore  cap;  but  usually  the  top-gallant  only  ;  the  royal  reev- 
ing through  a  hole  in  the  after  fore-top-mast  cross  tree.  Mizen- 
top-gallant  stay  is  brought  to  main-top;  mizen-royal  to  main  cap. 

Nothing  is  so  common  in  the  chapter  of  accidents  as  mis- 
fortunes with  top-gallant  mast« ;  and  nothing  is  easier  than  to 
bum  out  a  hole  through  the  mast,  athwart  it,  a  little  below  the 
lower  side  of  the  top-mast  cap  when  the  mast  is  fidded.  Have 
an  eye  bolt,  with  a  lanyard  spliced  into  it,  kept  constantly  at 
the  top-mast  head.  Splice  the  end  of  the  lanyard  round  a  shroud 
that  it  may  never  be  mislaid.  Always  keep  it  in  the  hole  until 
the  fid  is  out,  and  enter  it  when  the  mast  is  going  up  the  instant 
the  hole  appears  above  the  tressle  trees. 

TKT-SAIL  MASTS. 

All  sJups  have  a  main  and  mizen  try-sail  mast,  and  some  have 
afore. 

Brigs  have  no  main:  some  have  a  fore. 

They  are  coppered  for  the  greater  part  down;  the  after  sides 
have  hoops  for  the  sails  rove  on  them,  and  are  stept  with  their 
heads  through  a  hole  in  the  top.  Their  heel  rests  either  on  the 
deck,  or  in  a  crutch  on  the  mast  hoops. 

LOWER  6LINGS 

^div  chain  straps  round  the  lower  masW  Yiea^^,  \a  yrhich  the 
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lower  yards  are  hung.  The  after  partf  are  deated  up  dear  of 
the  rigging  eyes,  and  the  foremost  hang  down  through  holes  cut 
in  the  fore  part  of  the  tops  amidithips,  before  the  foremost  cross* 
trees. 

There  is  a  dip  in  the  foremost  end  bjr  whidi  the  slings  on  the 
jard  are  connected. 

Jlser  bhcki  at  the  mast  head  are  double  or  treble  according  to 
sise  of  ship,  double  strapped  with  lashing  eyes,  which,  after 
passing  through  holes  in  the  tops,  are  secured  abaft  the  lower 
masthead. 

TOE  JIB  BOOIC. 

Is  pointed  over  the  knight-heads:  a  whip  on  the  fore  stay 
takes  it  into  its  place  on  the  bowsprit,  with  the  end  pointed 
through  the  cap  hole  lightning  conductor  downwards. 

The  heel  rope  is  rove  through  a  block  at  the  cap  inside  the 
stays,  through  the  sheare  hole  in  the  hed  of  the  boom,  and 
hitched  to  the  other  cap  bolt. 

The  Jib  Traveller  is  then  put  on:  then  the  foot  ropes,  then  the 
martingale,  guys,  and  flying  boom  iron.  The  dolphin  striker  is 
dung  near  the  cap;  and  the  sprit-sail  gaffs  near  the  rigging  by 
**  jaw  ropes,"  and  supported  at  their  ends  by  lifts  from  the  bow- 
sprit cap.  The  lower  eye  of  the  martingale  and  eyes  of  the  back 
ropes  are  placed  on  the  lower  end  of  the  dolphin  striker,  and  the 
eyes  of  the  guys  over  the  ends  of  the  gaffs.  The  fore  top-sail 
tackle  or  jib  halyards  are  made  fast  to  the  outer  end  of  the  boom, 
which — keeping  as  much  strain  on  them  as  will  keep  the  heel 
down  from  rising  off  the  saddle — is  ringed  out  by  the  heel  rope: 
the  "  heel  chain  '*  is  scored  in  the  heel ;  the  **  crupper  chain  "  is 
scored  in  the  notch,  and  both  are  secured  by  dips. 

On  pulling  up  the  sprit-sail  lifts  and  guys,  the  gaffs  come 
nearly  horizontal.  The  back  ropes  are  steadied  up,  and  the  sail 
tackle  removed. 

The  Jib  Stay  is  rove  through  its  hanks,  through  the  sheave  hole 
in  the  boom  end,  through  another  in  the  dolphin  striker,  and  it^ 
end,  which  is  pointed  and  "  becketed,"  set  up  in  the  head. 

The    Traveller  is    supplied  in    case  it    should  be   thought 
desirable  to  bring  the  jib-stay  and  tack  to  It  aa  m  «k  cx>\Xax^ 
setting  the  stay  up  by  reeving  it  throng;\i  8^  \A.oOl  ^X  ^^  \xiM^» 
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head,  and  fitting  the  end  with  a  tackle  on  deck.  In  such  case 
the  traveller  is  worked  by  an  onthauler  throagh  the  sheave  hole 
in  the  boom.  The  object  of  this  kind  o£  fitment  is  to  admit 
of  the  jib  being  eased  further  in;  but  excepting  for  the  second 
jib,  it  is  now  seldom  employed.* 

Small  ships  have  Whiskers^  iron  out-riggers  projecting  from  the 
cathead,  instead  of  sprit-sail  gafiis ;  through  the  ends  of  which 
the  jib  guys  are  rove,  setting  up  in  the  fore  chains,  but  clear  of 
the  anchor  flukes. 

The  mere  weight  of  jibboom  rigging  is  very  considerable,  and 
when  this  gear  is  always  kept  taut,  the  spar  is  invariably  badly 
warped. 

When  the  jibboom  is  fitted  with  a  funnel,  it  is  very  convenient 
to  fix  two  iron  projections  on  the  fore  part  of  the  bowsprit  cap, 
under  the  round  hole  outside ;  these  serve  to  support  the  funnel 
exactly  in  a  line  with  the  hole  whilst  shifting  the  boom. 

The  Flying  Jibboom  is  rigged  out  on  the  starboard  side  by  a 
'heel  rope  from  the  jibboom  end  ;  the  heel  steps  in  a  cleating  on 
the  foreside  of  the  bowsprit  cap  ;  the  martingale  reeves  through 
the  dolphin  striker,  the  guys  through  the  whiskers  or  gaffs, 
setting  up  in  the  head. 

When  the  jib  stay  sets  up  on  deck,  make  the  standing  part  fast 
at  the  boom  end  by  a  slip,  and  when  the  jib  is  bent,  make  the  tack 
fast  round  the  boom  with  a  strop  and  toggle  ;  keep  a  short  piece 
of  rope  spliced  into  the  eye  at  the  end  of  the  stay,  and  in  shift- 
ing or  unbending  the  jib,  after  hauling  the  sail  down,  hitch  this 
piece  of  rope  taut  to  the  stay  above  the  hanks,  knock  off  the  slip, 
and  haul  in  the  sail  and  stay.  As  the  out  haul  block  remains  at 
the  boom  end,  the  out  hauler  will  carry  the  stay  and  new  sail 
out.  Another  way  is  to  reeve  the  end  as  usual  through  the  jib- 
boom  and  dolphin  striker  after  passing  it  through  the  hanks. 
Make  the  downhaul  block  and  tack  of  the  sail  fast  to  the  boom  end 
with  a  strop  and  toggle,  but  also  lash  them  both  so  slackly  to 
the  stay  above  the  sheave  hole  that  the  strop  and  toggle  will 
bear  the  strain  when  the  jib  is  set  To  shift  jib,  send  a  man  out, 
haul  down,  let  go  the  stay  and  toggle,  and  the  down  haul  will 


*  It  is  not  customary  to  have  jack  stays  on  these  booms ;  but  they  are  easily 
geixed  on,  and  are  of  great  service  whilst  stowing  head  sails  in  blowing 
weather* 


xquiphent:  biqoino.  175 

bring  the  sail  and  stay  in  withont  a  stoppage.  The  new  sail  ii 
roTe  on  the  stay,  the  tack  being  seized  to  it  as  before,  and  hauled 
oat  by  the  reeving  line  ;  the  bight  of  the  halyards  is  passed 
round  the  sail  near  the  tack  to  keep  it  off  the  bowsprit 

A  ring  bolt  let  in  flash  with  the  wood  on  top  of  the  heel  of  the 
jibboom  is  conTenient  for  handling  the  spar,  as  also  are  doable 
stay-sail  halyards  for  shifting  it. 


CHAP  XI. 

equifmbnt:  biooimo. 
lower  tardb. 


Booh  Irons  are  easily  broken,  and  if  there  is  no  jetty  or  other 
place  to  guy  off  to,  rig  the  fish  davits  in  the  fore  parts  of  the  fore 
and  main  chains,  on  opposite  sides.  Lash  the  jeer  blocks  on 
the  yards  before  launching,  bring  the  yards  alongside  under  the 
davits,  having  the  proper  yard-arms  forward,  as  the  case  maybe. 
Reeve  three  parts  of  the  jeers,  hoist  the  yards  up  with  the  fish  to 
the  bunts,  taking  through  the  slack  of  the  jeers ;  guy  the  yards 
as  square  as  possible  when  they  are  above  the  nettings;  put  off 
guys  on  the  yards,  to  prevent  the  davits  from  canting  inboard, 
overhaul  the  fish,  ease  in  the  off  guys,  and  heave  up  the  jeers. 
Land  the  yards  on  chocks  in  the  nettings,  and  lash  them.  Lower 
yards  are  also  got  on  board  by  stopping  out  the  mast-head  pur- 
chase, (whether  jeers  or  hawser)  on  the  fore-mast  quarter;  but  the 
rising  arm  butts  against  every  projection  on  the  side,  and  gene- 
rally  staves  in  the  hammock  netting. 

Bia  LOWER  TARD8. 

The  Jeer  Blocks  are  single,  double  stropt,  having  long  and 
short  legs.  The  blocks  stand  fore  and  aft  on  top  of  the  yards, 
and  the  strops  are  secured  on  the  forequarters  of  the  bunts  of  the 
yards  with  rose  lashings.  There  are  two  such  blocks  ou  bo\.\!L 
the  fore  and  main  yards;' the  cross  ^ack-yax^  S&tL\Xft^'«\^^ 
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double  iron  stropt  jeer  block,  which  is  pinned  to  a  <ffietal  band 
on  the  jard. 

The  top  sail  sheet,  or  quarter  blocks  are  single,  double  stropt, 
stand  athwart  ships  under  the  yards  outside  the  jeer  strops, 
are  lashed  on  top  of  the  yards,  and  spanned  together  beneath 
them. 

The  Truss  Strops  come  next ;  they  are  usually  of  rigging 
chain,  double  ;  with  a  thimble  rove  through  the  bight  abaft  the 
yard. 

The  Clue  garnet  blocks  are  single  stropt,  standing  athwart 
ships  outside  the  truss  strops,  underneath  the  yard,  a  little  before 
the  centre,  so  as  to  be  clear  of  the  topsail  sheets. 

The  BoUing  tackle  strop  is  generally  a  grummet;  a  thimble 
is  seized  in  it  on  top  of  the  yard,  and  then  it  is  driven  taut  up  on 
the  quarter. 

Jackstays  go  on  first  over  the  yard-arms.  The  eyebolts  on 
the  yard  arc  served  with  rope  yams,  and  the  upper  eyes  ot 
the  stirrup  are  then  placed  over  them  ;  the  jackstays  are  then 
rove  through  the  eye-bolts,  and  are  set  up  in  the  bimt  of  the 
yard. 

Head-earing  Strops  are  next  put  on. 

Then  the  Foot  Bopes,  which,  after  being  rove  through  the 
stirrups,  are  secured  abaft  the  yard  in  the  bunt.  In  large  ships, 
it  is  very  convenient  to  fit  quarter  foot  ropes,  which,  crossing 
the  bunt  from  each  quarter,  enable  the  men  to  get  a  footing  on 
that  part  of  the  yard.  Flemish  horses,  also,  at  the  yard  arms  (as 
in  topsail  yards)  facilitate  reefing  courses. 

Then  the  Yard  tackle  pendants,  the  splice  being  placed  under 
the  yard.  The  pendants  are  brought  taut  along  the  yard,  by 
tricing  lines  which  are  rove  through  cheeks  on  the  after  side  of 
the  yard  $  and  it  is  useful  to  fit  a  strop  and  toggle  round  the 
yard  and  pendant  close  to  the  block,  so  that  the  yard  tackle  may 
be  worked  from  that  point  when  necessary. 

Then  the  Brace  Blocks,  The  yard  arm  strops  are  single;  those 
on  the  blocks  are  double,  so  that  the  blocks  may  lie  horizontal. 
JB'or  greater  ease  in  bracing  up,  the  largest  blocks  on  the  main 
yard  are  placed  on  the  fore  side,  and  all  the  pins  must  be  square 
ends  upwards. 

Lastly,  Lift  Blocks;  these  are  single,  and  single  stropt. 
The  Zeech  line  and  Slah  line  Blocki  axe  smed  to  the  jack« 
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8taj for  a folloiie,  when,  on  bending  sails,  their  proper  poddon 
is  determined. 

The  SUng$  are  double  chain  strops,  which,  being  passed  round 
the  yards  between  the  jeer  strops,  are  rore  through  their  own 
bight.  There  are  large  links  in  the  upper  bights  through  which, 
when  the  jards  are  up  in  their  places,  the  tongues  of  the  mast- 
head sling  slips  are  passed  and  secured. 

Turk's-head  all  foot  ropes  on  each  side  of  the  stirrups  ;  other- 
wise, when  the  yards  are  manned,  the  men  of  light  weight  will 
be  thrown  too  high,  whilst  those  who  are  heavy  will  scarcely  be 
able  to  reach  over  the  yards.  Moreover,  if  a  foot  rope  carries 
away,  which  sometimes  happens  when  the  men  are  touing  tip* 
they  will  be  greatly  endangered. 

The  Fore  yard  is  rigged  just  as  the  main,  excepting  that  there 
are  no  brace  blocks  on  the  fore  side. 

The  Cross  jack  yard  is  fitted  with  truss  strops,  lifts,  brace  blocks, 
jack-stay,  and  foot  ropes  ;  there  are  generally  iron  bands,  to 
which  the  slings  and  topsail  sheet  blocks  are  connected.  In 
some  cases,  the  topsail  sheets  are  rove  through  one  double  block 
in  the  bunt  of  the  yard  underneath,  reaching  the  deck  on  their 
opposite  sides.    In  this  way,  the  yard  braces  up  easier. 

CheekSf  having  sheaves  nailed  on  the  after  side  of  lower  yard- 
arms,  are  very  useful  for  whips  or  reef  burtons. 


TOPSAIL  YARDS. 

Hoist  the  topsail  yards  in,  with  reference  to  the  yard-arm  that 
is  to  be  forward  in  going  up.  Try  all  the  boom  irons  and  tie 
blocks  to  both  sets,  and  mark  corresponding  notches  on  all  parts 
with  a  cold  chisel. 

The  Main  Topsail  Yard  is  fitted  with  two  iron  bands,  to  which 
iron-bound  swivel  tie  blocks  are  connected  by  a  bolt  and  fore- 
lock. The  bolt  ends  are  covered  with  a  piece  of  leather,  and  the 
edges  of  the  iron  strapping  smoothed  down,  so  as  to  preserve  the 
mast  from  chafe.  Tie  blocks  and  boom  irons  are  to  be  tried  to 
spare  yards  before  sending  them  aloft. 

The  Parrel  is  to  the  yard  what  the  traveller  is  in  a  boat.    It 
is  made  of  two  pieces  of  rope,  which  are  wormed,  '^«xc;0\^^  «Xk!^ 
served;  one  piece  being  longer  than  the  other;  l\iftio\xT  eu.^'VfcKH^ 
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eyes  spliced  in;  the  short  is  placed  on  top  of  A  long  leg,  its 
ends  being  equally  distant  from  those  of  the  other.  They  are 
then  marled  together,  covered  with  leather,  and  seized  together 
at  the  short  ends.  The  Parrel,  when  in  use,  is  placed  abaft  the 
mast,  with  the  seam  of  the  leather  outside;  the  long  ends  are 
passed  round  the  yard  from  underneath,  and  are  lashed  to  the 
short  ones;  and  a  greasy  mat  is  secured  to  the  yard  between  it 
and  the  mast. 

The  Quarter  Blocks  are  double,  single  strop,  lashing  eye,  and 
put  on  outside  the  parreL 

The  Rolling  tackle  strop.  Served  eye  boUs,  head  earrings,  jack' 
stay,  stirrups,  foot  ropes,  lift  and  brcxe,  as  before  mentioned.* 

The  Flemish  horse  is  a  yard-arm  foot  rope,  reaching  from  the 
neck  of  the  boom  iron  to  the  outer  quarter  of  the  yard.  It  is 
put  on  after  the  lift. 

The  Brace  blocks  and  Yard  strops  are  double  ;  the  block  thus 
standing  edgeways. 

Preventer  brace  pendants  are  very  convenient  fitments,  the 
double  whip  being  put  on  without  risk  or  delay. 

Topsail  lifts  are  both  double  and  single  :  the  former  kind, 
after  reeving  through  the  sister  blocks,  are  rove  through  blocks 
at  the  yard-arms  which  go  on  outside  all  the  other  rigging  :  the 
ends  are  secured  at  the  mast-head.  With  single  lifts,  the  end 
goes  with  a  spliced  eye  over  the  yard-arm.  The  double  lifts 
relieve  the  sister  blocks  and  top-mast  rigging  of  much  strain. 

The  Cheeks  for  the  top*  gallant  sheets  are  scored  out  as 
snatches,  so  that  the  bight  of  those  sheets  may  be  thrown  out, 
instead  of  unreeving  the  end  when  about  to  send  the  yard 
down. 

The  Foretop'saU  yard  is  rigged  as  the  main.  In  the  case  of 
the  nuzeu,  the  Flemish  horse  is  spliced  into  an  eyebolt  at  thie 
yard-arm,  and  the  brace  blocks  face  forward. 

With  Top-gallant  yards  the  jack  stays  are  kept  in  place  by 
means  of  leather  beckets,  which  are  nailed  on  top  of  the  yard, 
their  ends  setting  up  in  the  bunt.  The  parrels  are  fitted  with 
lashing  eyes.     The  foot  ropes  set  up  on  opposite  quarters.    A 


*  Topsail  yardif  fitted  for  Becket  topsails,  sometimes  have  two  jack-stays ; 
so  that  by  having  two  rows  or  togg\ei  tVie  reef  ^lats  may  be  more  clear  of 
each  other  when  there  are  two  or  more  reett  iu. 


equipment:  noGiKa.  179 

gnuDiiiet-strop  is  worked  on  each  quarter,  in  which  a  thimble  is 
•eiied.  Through  this  the  lizard  is  rore  when  the  yard  rope  is 
stopped  out  The  yard-arms  are  generally  fitted  with  snatch 
cheeks  for  the  royal  sheets,  and  the  earring  of  the  sail  when  bent 
is  passed  through  the  sheave  hole. 

Quarter  bhcks  are  doable,  the  strops  being  fitted  with  lashing 
^yes;  bat  as  these  yards  are  so  frequently  sent  up  and  down,  it 
is  nsaal  to  fit  strops  on  the  yard,  to  which  the  quarter-blocks  are 
hooked  or  shackled,  the  blocks  remaining  at  the  mast-head  when 
the  yards  are  down. 

Stmgs,  to  which  the  yard  ropes  may  be  bent  without  opening 
out  the  sails,  are  also  convenient. 

The  Lifts  are  single,  having  an  eye  splice  which  goes  over  the 
yard-ann. 

The  Braces  are  fitted  either  double,  or  single  with  whips  on 
the  ends. 

Rayai  yards  are  fitted  with  jack  stays,  foot-ropes,  lizard  strops, 
quarter  blocks,  parrels,  as  are  top-gallant  yards. 

The  eye  bolts  in  the  arm  ends  of  these  yards  are  generally 
removed,  the  jewel  blocks  being  fitted  with  strops,  which  go 
over  the  yard-arms,  and  the  tripping  lines  are  bent  to  the  foot 
ropes. 

BEEYINO  RUKNU^O  RIGGINO. 

In  reeving  Running  gear^  ef  the  difference  of  length  in  ships  of 
the  same  class  occasionally  causes  the  establishment  to  run  short, 
it  is  safest,  and,  generally  speaking,  most  economical  to  *'  reeve 
and  cut.** 

Pass  the  end  down  through  the  coil  before  hauling  it  off. 
Brace  all  the  yards  about;  overhaul  yard  tackles  well  down; 
run  the  topsail  yards  up  for  clue  lines;  take  a  good  stretching 
pull,  and  leave  a  long  enough  end  before  cutting. 

The  ends  of  the  jeers^  being  fitted  with  beckets,  are  taken 
three  tiroes  round  the  capstans,  then  passed  through  leading 
blocks  and  holes  in  the  deck  and  rove,  beginning  aloft  from  aft 
forward ;  then  cither  hitched  round  the  yards,  or,  what  is  better, 
to  strops  on  the  yards  for  the  purpose. 

The  Main  preventer  braces  reeve  throughi  blocVs  on  VXv^  ^ot^- 
mast  under  the  tressle-trces,  and  are  frequently  cxoaiM^TiksaX  ^"^1 
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to  give  the  brace  a  greater  angle  in  bracing  up,  bnt  fdso  that  one 
order  for  lee  or  weather  braces  may  suffice;  and  also  that  in 
tacking,  the  main-brace  men  may  stand  clear  of  the  main-tack 
men. 

The  After  main  braces  have  a  tackle  on  the  standing  part, 
the  hauling  end  reeving  through  a  leading  block  on  the  quarter. 
Both  parts  are  rove  through  the  cringles  of  tricing  lines, 
so  that  the  lee  ones  may  be  triced  up  clear  of  the  quarter 
davits,  &c. 

The  Fore  braces  are  led  from  the  main  bitts  through  leading 
blocks  on  the  main-mast  under  the  tressle-trees,  through  the 
brace  blocks,  and  then  made  fast  alongside  the  leading  blocks. 
It  is  well  to  fit  these  also  with  tricing  lines  from  the  main  stay 
on  the  shifting  main  topsail  yard  side,  so  as  to  be  able  to  frap 
the  brace  in  whilst  shifting. 

Cross  jack  braces  lead  to  the  main-mast,  and  for  the  same 
reason  given  for  the  main,  are  frequently  crossed.  When  so,  the 
leading  blocks  should  run  very  freely,  so  that  the  lee  brace  may 
not  girt  the  trysail  when  set.  These  braces  have  been  led  aft 
to  the  poop  of  large  ships  with  great  advantage  in  manoeuvring. 
For  there  is  always  more  trouble  in  getting  a  ship  o^the  wind 
than  to  it,  and  more  risk  incurred  generally  in  bearing  up  than 
otherwise.  A  ship  will  often  hang  with  the  wind  abeam,  and 
the  helm  hard  up,  to  a  dangerous  extent,  when  a  ready  touch  of 
the  after  braces,  and  tack  tricing  line,  (which  may  be  given  by  the 
quarter  master  and  signal  man,)  would  release  the  ship  from  her 
balance. 

'  The  Fore  and  main  lifts  are  rove  from  the  deck  through  the 
foremost  sheave  of  the  cap  lift  block  first,  then  rove  full,  the  end 
being  fast  round  the  yard-arm  with  a  running  eye ;  but  it  is  best  to 
clench  the  end,  leaving  about  two  or  more  fathom  spare  in  lieu  of 
topsail  sheet  stoppers. 

The  Cross-jack  lifts  are  single,  being  either  rove  through  cap 
blocks,  or  passed  over  a  saddle  which  is  scored  out  on  top  of  the 
cap. 

HEAYIKO  UP  LOWER  YARDS. 

The  fore  bowlines  are  bent  to  the  fore  yard ;  these,  as  well 
A9  the  preventer  main,  and  cross  ^ac^  \>i8u(^«&  vEi<i  Ufts^  are 
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Mtended,  u  u  to  luep  the  jmril  off  tfa«  muti,  and  tteadj.  The 
■fter  muD  braces  are  averhauled,  and  triced  ap,  th«  capttan 
ban  are  shipped  and  rwifttd*,  the  panb  let  down  agaitul  the 
"  walk  back "  lorn,  and  care  being  taken  to  itop  heaTing  in 
time,  BO  a>  not  to  split  (he  jeer  blocki  bj  bearing  them  together, 
the  jardt  are  hove  up.  A  few  banda  on  the  lifti  will  keep  the 
yard  •qnare  whilst  going  up,  and  thus  tighten  the  heave  j  for 
the  leait  tUt  woods  the  ibeaToi,  and  Iherebj  increMU  MetioQ 
TWy  coniiderably. 

Connect  the  flip*,  lufa  the  tongues  with  good 
■poD  yarn,  mark  the  jeen  for  fdtnre  lerrice, 
walk  back  ;  and  when  the  ilingi  have  got  the 
iraght,  nnreeve  the  jeer  folia,  and  reeve  the 
(hort  onet,  wbieh  are  in  fact  pceventer  ilingi, 
and  should  never  be  diapensed  with.  The 
"  Britannia,"  for  one  instance  among 
earned  away  her  chain  main  yard  slinp 
twice  during  her  la«t  conunittlon,  the  yard 
being  brongbt  np  each  time  by  the  preventera.   J 

The  hanling  ends  of  the  lower  lifts  are  fittAi 
with  a  purchase  which  must  be  moveable,  oi 
Bcconnt  of  striking  the  yards  ;  and  none  seen 
to  be  more  approved  of  than  aa  in  the  iketch, 
Jij.92.,  the  end  itself  composing  the  tackle. 


Tmsses  are  either  of  chain  or  rope  M  preferred.  The  standing 
ends  are  rove  through  the  thimbles  in  the  strops  on  the  yards, 
croased  abaft  the  masts  above  the  (httock  rigging,  and  made 
fait  to  the  quarters  of  the  yards  ;  the  hanling  ends  are  polled  up 
by  tackles  ftom  ihe  after  ends  of  the  tressle-trees.  There  is  one 
01  these  pendnnta  on  each  side  of  the  fore  and  main  yards  ;  but 
the  cross  jack  yard  has  only  one,  both  ends  of  which  reeve 
tbroagh  thimbleson  the  yard,  andare  setup  with  tackles  asabove 
mentioned.    The  eyos  of  these  peudsjiCs,  when  of  rope,  are 

rrocn  negltciiDg  Ihauia  ortheinlCtaruid  |i>iil,indlt  l■w(llUnBu«>tHI'ibU■ 
>M  nuiU  KccLdent  unhippea  wllh  ■  c^tu. 
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made  Flemish  pattern,  so  as  to  mureeve  -whilst  striking  lower 
yards. 

The  most  approved  fitment  is  to  have  the  thimhles  on  the 
yard  connected  to  the  truss  strop  hj  a  shackle,  and  thus  without 
unreeving  anj  gear,  the  whole  fitment,  whether  of  chain  or  rope 
may  be  disconnected.  The  pendants  are  kept  up  in  a  line  with 
the  yard,  by  means  of  thumb  cleats,  on  the  after  part  of  the 
mast. 

In  fitting  this  gear  for  the  first  time,  the  yards  must  be  moved 
sharp  up,  before  cutting  the  rope  or  chain. 

The  pendants  are  kept  well  greased  ;  rope  ones  necessitate 
whips  for  the  purpose  of  oyerhauling  them ;  chain  ones  overhaul 
their  own  weight  so  completely  on  being  let  go,  that  the  yard 
hangs  at  once,  pivoting  on  the  slings. 

LIFTS  AND  BBACE8. 

The  Pore  topsail  braces  are  rove  from  the  main  bitts,  through 
leading  blocks  under  the  main  tressle-trees,  then  through  others 
on  the  fork  of  the  main  stay,  through  the  yard-arm  blocks,  and 
up  to  the  main  top-mast  head,  where  they  are  made  fast.  The 
leads  on  the  stay  serve  to  keep  them  clear  of  the  foot  of  the 
main  topsail. 

The  Main  topsail  braces  are  rove  from  the  mizen  bitts,  through 
leading  blocks  on  the  mizen  mast,  then  through  the  yard  blockst 
and  up  to  the  mizen  top-mast  head,  where  they  are  made  fast. 
The  mizen  top-mast  is  much  relieved  by  carrying  the  ends 
through  leads  down  to  the  after  part  of  the  mizen  chain.* 

The  Mizen  topsail  braces  go  to  the  main  cap  and  are  led  to  the 
poop; 

The  Top-gallant  braces  to  the  top -mast  heads ; 

The  Royal  braces  to  the  top-gallant  mast  heads. 

The  Mizen  upper  braces  lead  variously  to  the  main  top. 

In  large  ships,  the  top-gallant  braces  are  double  ;  the  lift, 
brace,  and  top-gallant  studding  halyard  block  being  marled 
together.  Double  braces  are,  however,  inconvenient  on  account 
of  the  block,  and  a  strong  single  brace,  having  a  whip  on  it 
under  the  lead,  seems  to  give  sufficient  purchase. 

*  Fitting  the  atier  mizen  top-mast  back  stays  with  a  runner  and  tackle,  so  as 
to  »et  up  the  weather  one  well  aft,  also  gWe«  much  ^u^port. 
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The  Top9ttil  HfU  are  rove  fh>in  the  deck  throngh  lubher^i 
hole  on  each  side,  through  the  lower  sheave  of  the  sister  blocks. 

Top'gaUant  lifta  are  rove  from  the  tops  on  each  side,  through 
thimbles  which  are  seized  into  the  top-gallant  shrouds  below 
the  eye  seizings,  and  go  with  an  eye  splice  over  the  yard-arms. 

The  Royal  lifts  go  from  the  tops  in  like  manner,  through 
thimbles  in  the  royal  rigging.  In  crossing  upper  yards,  the 
work  will  be  more  quickly  and  neatly  effected  by  having  the 
lower  lifts  tailed  and  worked  on  deck.  Moreover,  the  yards 
will  bo  more  readily  squared,  and  the  tops  cleared. 

TOP-SAIL  HALYARDS. 

The  Topsail  Halyards  are  runners  and  tackles,  a  fact  wortli 
remembering  in  the  event  of  one  being  suddenly  injured.  The 
fore  and  main  have  one  pair  on  each  side,  the  mizen  only  one 
pair.  One  pair  of  the  fore  and  main  is  fitted  with  double  blocks 
above  and  single  below,  the  others  with  singles  only.  The 
npper  ones  are  the  "  Fly-Blocks"  The  doubles  are  rove  on 
opposite  sides,  and  are  used  with  the  watch :  the  singles  are  also 
on  opjwsite  sides,  and  are  used  with  the  hands.  The  runner 
part  is  called  the  tie.  Tlio  main  is  single  on  the  starboard  side ; 
the  fore  and  inizcn  are  single  on  the  port  side,  and  these  tics  are 
cut  long  enough  for  the  ends  to  reach  the  deck  with  a  fathom  to 
spare,  when  the  fly-blocks  are  rounded  close  up  :  these  ends  are 
tapered  and  plaited.  The  ends  of  the  double  block  tics  are  cut 
long  enough  merely  to  hitch  round  the  top-mast  head,  when  the 
fly-blocks  are  square  above  the  lower  caps,  and  the  yards  are  on 
the  cnps.  The  single  fly- blocks  are  triced  up  when  doubling  the 
tie  with  a  whip  on  the  back-stay. 

CROSSINQ  TOPSAIL   TARD8. 

To  send  topsail  yards  up.  Lay  the  main  on  the  starboard 
side  of  the  deck  with  its  port  yard-arm  forward  :  the  fore  and 
mizen  on  the  port  sides  with  their  starboard  yard-arms  forward.* 
The  foremost  yard-arms  will  tlms  be  the  upper  ones.    Hook  the 

*  If  there  are  davit  topping  lifts  the  mlsen-top  yard  will  go  up  belt  with  its 
upper  arm  ({ft, 
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sail  tackles  to  the  strops  on  the  npper  quarters  of  the  yards  ; 
roand  the  long  tie  haljards  close  up,  and  hitch  the  ends  of 
their  ties  taut  throngh  the  tie  block  next  the  lower  jard-arm. 

Let  the  sail  tackles  and  ties  be  outside  of  the  lower  stays,  and 
in  the  case  of  the  main  outside  of  the  fore  brace.  It  is  well  to  fit 
a  trapping  on  both  parts  of  the  fore  brace  with  large  hanks  ;  the 
line  being  led  through  a  block  on  the  main  stay,  gathers  the 
brace  in  on  such  occasions.  Take  the  boom  irons  ofi^  and  haye 
chocks  fitted  for  the  lower  yard-arm  irons  to  step  in.  Lead  the 
sail  tackle  falls  on  the  main  deck,  and  by  working  the  long  tie 
falls  on  their  own  sides,  there  will  not  be  any  one  under  the 
yards.  Sway  up  and  down,  bearing  the  lower  yard-arms  amid- 
ships as  the  upper  ones  rise  from  the  deck ;  and  the  latter  will 
not  butt  against  the  top.  When  up  and  down,  bear  the  lower 
yard-arms  forward,  that  the  men  in  the  tops  may  work  close  to 
the  upper  yard-arm :  put  on  the  brace  blocks,  lifts,  Flemish  horse, 
jewel  blocks,  and  boom  irons  ;  the  lower  lifts  should  be  tailed 
with  a  piece  of  strong  rope  long  enough  to  lead  in  board  a 
couple  of  fathoms  through  a  block  in  the  chains  ;  sway  away. 
When  the  bunts  of  the  yards  are  just  above  the  caps,  if  the 
upper  yard-arms  are  clear  of  the  cross-trees,  ease  up  the 
sail  tackle,  pull  up  the  lower  li&s,  gather  down  the  braces, 
tautening  the  fore  and  main.  Parrel  the  yards.  Eeeve  the 
short  ties,  make  them  fast,  haul  them  taut,  and  belay.  Then 
let  go  the  long  ties,  round  up  their  fly-blocks,  carry  their 
ends  to  the  mast  head,  square  the  fly-blocks,  and  secure  the 
standing  parts  of  the  long  ties  by  passing  the  (fights  round  the 
mast-heads,  seizing  them  to  their  own  parts.  Then  clench  their 
ends  round  the  standing  parts,  ready  for  shifting  yards,  taking 
care  that  when  the  bights  are  cast  off,  and  the  clenches  run 
down  to  the  tie  blocks,  there  will  be  drift  enough  for  pulling  up 
the  long  tie  halyards. 

The  weight  of  topsail  yards  is  always  kept  off  the  caps  by 
keeping  the  lifts  at  a  certain  length.  This  should  suggest  the 
absolute  necessity  for  hauling  the  topsail  halyards  taut,  and 
belaying  them  when  the  yards  are  lowered  ;  especially  before 
sending  men  on  the  yard  to  reef  or  furl. 

In  squaring  yards,  get  them  amidships  first  of  all.    When  the 

p/pe  from  the  boat  that  may  be  ahead  persists  in  **  Top  away," 

and  the  lift  on  the  side  denoted  is  "very  laxxl,  ttos^rer  the  pipe 
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**  top  awaj,**  but  check  the  opposite  lift.  A  eontradictoiy  order 
will  be  avoided,  and  a  rope  saved. 

The  upper  yards  should  be  squared  first,  because  we  may 
then  pipe  down  from  aloft,  and  square  the  others  from  the 
deck. 

The  topsail  fly-blocks  are  secured  to  hanks  which  run  on  jack- 
stays,  in  a  line  with  the  halyards,  so  that,  should  the  halyards 
carry  away,  the  tackle  may  be  carried  over  the  side,  dear  of 
the  deck. 

UFPJiR  TABDS. 

The  top-gallant  and  royal  yard  ropes  are  bent  to  the  top* 
gallant  and  royal  yards,  after  being  rove  through  the  grummets 
and  lizards,  and  the  yards  are  left  suspended  by  them  so  as  to 
let  them  stretch  and  take  the  turns  out. 

When  not  across,  the  royal  yards  are  usually  kept  in  fine 
weather  in  the  top-mast  rigging,  and  the  top-gallant  yards  in  the 
lower  rigging.  With  the  latter,  the  lower  yard-arms  enter  into 
beckets  on  the  shrouds,  and  the  upper  are  stopped  in  the  same 
shroud ;  thus,  one  shroud  bears  the  whole  weight  of  a  top- 
gallant yard,  which,  with  its  sail  when  wet,  is  something  con- 
siderable. To  instance  the  dangerous  nature  of  this  mode. 
Sending  top-gallant  masts  and  yards  down  in  a  certain  ship, 
the  top-gallant  yard  was  lowered,  the  lower  yard-arm  (ap- 
parently from  the  lowering  place)  caught  in  the  beckct,  and  the 
upper  arm  stopped  in;  the  yard  rope  was  let  go,  and  a  smart  top- 
man  employed  in  the  fore  part  of  the  top,  unreeving  it.  It  turned 
out  that  the  lower  arm  had  only  rested  on  the  outer  edge  of  the 
hammock  netting,  and  there  it  might  have  remained ;  but  a  man 
running  down  the  rigging  shook  it,  so  that  the  lower  arm 
slipped  off,  and  down.  The  upper  arm  being  released,  fell 
inwards,  glancing  the  lower  one  off  out  of  the  chains  :  the  yard 
shot  overboard,  whipping  the  yard-rope  and  topman  out  of  the 
top  and  killing  him  on  the  spot. 

The  fashion  of  **  up  and  down  the  lower  masts  "  is  now  pre- 
valent. The  lower  yard-arm  steps  in  a  shoe,  and  the  upper  is 
confined  to  the  lower  mast  by  a  grummet  with  a  line  rove  through 
an  eye  bolt  in  the  most  batten :  this  grummet  is  slipped  q€[  V^^ 
a  line  from  aloft. 
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SPANKER-BOOH  AND  GAFF. 

The  jaws  of  the  boom  rest  on  a  saddle,  which  is  secured  to 
the  mizen  trysail  mast,  with  cleats  and  clasp  hoop.  The  gaff 
works  on  the  same  mast;  both  gaff  and  boom  have  **  jaw  ropes;'' 
that  of  the  former  has  "  tracks  "  on  it. 

The  boom  rests  in  a  cratch  on  the  tafirail  when  not  in  use,  bat 
when  required  it  is  lifted  and  supported  bj  double  'Hopping 
lifts."  These  are  differently  fitted;  in  some,  the  tackles  are  on 
the  end  of  the  lifts,  the  lower  blocks  hooking  on  to  the  boom 
with  the  falls,  led  through  snatches  on  the  side  of  the  boom.  In 
others  the  lifts  lead  through  the  snatches;  one  tackle  is  led  along 
under  the  boom,  and  hooked  on  to  the  weather  lift;  when  that 
becomes  the  lee  one,  it  is  stopped  and  the  tackle  shifted. 

In  others  the  end  is  brought  down  to  the  chains  or  side,  and 
set  up  there  with  a  tackle.  The  bights  are  rove  through  iron- 
stropt  clump  blocks  hooked  on  to  the  boom.  The  lifts  reeve  at 
the  tressle-trees,  either  through  a  clump  block  or  cheeks. 

The  Boom  sheets  are  rove  through  double  blocks  on  each  side 
of  the  boom  and  quarter;  the  standing  part  in  ships  being 
spliced  into  an  eye  bolt  at  the  boom  end,  and  the  hauling  part 
led  through  a  sheave  or  leading  block  at  the  ship's  side. 

The  Throat  halyards  are  rove  through  a  double  block  or 
chock  at  the  mast-head  and  single  hook  block  below,  round  the 
strop  of  which  the  standing  part  is  hitched. 

The  Peak  halyards  are  rove  in  ships  through  a  double  iron- 
stropt  block  at  the  mizeu  cap,  and  two  such  singles  on  the  gaff 
about  one  third  from  the  end;  the  standing  part  is  rove  last 
through  the  foremost  of  these  blocks^  and  made  fast  at  the  mast- 
head. 

The  Vangs  or  peak  downhaul  are  two  single  whips  on  the  after 
end  of  the  gaff,  and  brought  to  each  quarter.* 

The  Throat  downhauls  are  similar  whips  on  the  jaws  of  the 
gaff,  and  are  led  amidships. 

The  Outhauler  is  led  through  a  sheave  at  the  boom  end 
through  a  "  clump,"  with  either  a  lashing  eye  or  a  "  clip  hook  " 
in  it,  and  made  fast  at  the  boom  end,  or  rove  through  another 
sheave,  and  a  tackle  put  on  its  end. 

*  IftbeBC  Are  put  on  at  the  outer  peak  halyard  block  strop,  no  harm  will  be- 
faJJ  the  gaff  if  the  vangs  are  foul  when  svrayVns  the  peak  up  in  the  dark. 
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The  brails,  inner  and  outer,  are  led  tfaroagh  blocks  at  the 
under  side  of  the  jaws  of  the  gaff,  through  chocks  or  blocks  on 
the  gaff  to  the  after  leech  of  the  sail.  The  Throat  brails  are  led 
from  blocks  at  the  jaws,  siraight  to  the  after  leech;  and  the  foot 
brails  are  led  from  blocks,  seized  on  to  a  span  half  waj  down  the 
trysail  mast;  to  the  after  leech.  These  brails  are  each  in  one 
piece  of  rope,  and  when  the  sail  is  bent  and  hauled  up,  the 
position  for  the  brail  is  ascertained,  and  its  bight  seized  on  the 
after  leech. 

The  Throat  and  peak  brails  should  bring  as  much  of  the  leech 
as  the  length  of  the  head  of  the  sail  taut  along  the  gaff  when 
hauled  up. 

Boom  mainsails  hare  no  brails.  The  sheet  is  a  fixture,  and 
the  sail  is  worked  bj  the  halyards,  downhauls,  and  reef  pendants. 

The  Trysail  gaff  is  like  the  other,  but  much  smaller. 

The  Signal  halyards  ore  two  small  single  whips  at  the  onter^ 
most  point  of  the  gaff,  brought  to  each  quarter  in  harbour,  and 
are  hitched  to  the  boom  when  it  is  in  use. 

Peak  halyard  blocks  are  most  readily  shifted  if  hooked 
inwards. 

Jack  stays  on  the  after  ends  of  spanker  booms  are  most 
necessary,  but  not  usual,  although  perfectly  unobjectionable. 

BUNNINO  RIOOINQ. 

The  Jib  halyards  are  single  rove  from  aft  through  a  block  at  the 
fore-top-mast  head.  The  sail  is  bent  to  the  stay  with  hanks.  The 
downhaul  is  rove  from  the  forecastle  through  a  block  at  the  jib- 
boom  end,  then  through  the  hanks  and  hitched  round  the  bend  of 
the  halyards.  The  sheets  are  double  whips  with  pendants,  which 
are  made  with  an  eye  in  the  bight,  that  is  connected  with  the 
clue  by  a  strop  and  toggle. 

The  Flying  jib  halyards  are  single  rove  from  aft  through  a 
block  at  the  fore-top-gallant-mast  head.  The  sail  is  bent  to  the 
stay  with  hanks;  the  downhaul  is  rove  from  the  forecastle 
through  a  block  at  the  flying  boom  end;  then  through  the  hanks, 
and  made  fast  round  the  bend  of  the  halyards. 

The  Fore-top-mast  ^toysail  halyards  are  single  rove  from  aft 
through  a  block  at  the  fore-top-mast  head ;  the  sail  is  bewt  \a  \^^ 
stay  with  hanks;  the  downhaul  is  rove  fTom\]tiQiot^^«Ji?\<^^'c^'Q'S^ 


188        HANUAL  FOB  KAYAL  CADETS. 

a  block  at  the  bowsprit  end,  through  the  hanks,  and  made  fast 
round  the  bend  of  the  halyards.  By  reeving  these  halyards 
double,  they  become  useful  for  shifting  the  forc'topsail,  or  the 
jib-boom.  » 

For  convenience  in  stowage,  lacings  are  substituted  for  hanks 
at  the  lower  part  of  the  luff  of  the  head  sails.  A  good  lead 
may  be  found  for  jib  and  staysail  halyards,  by  connecting  the 
foremost  leg  of  the  fore-top-mast  cross-tree  with  the  tressle- 
trees  by  eye  bolts,  in  lieu  of  those  which  are  clenched  on  each 
side.  The  eye  bolt,  being  driven  from  underneath,  is  clenched 
or  forelocked  on  top,  and  the  halyard  blocks  are  stropt  into  the 
eyes. 

The  Main-top-fnast  staysail  runs  with  hanks  on  the  lower  top- 
mast stay,  and  is  usually  fitted  with  brails  as  well  as  downhauL 

The  Top-gallant  and  royal  staysails  have  stays,  which  are 
triced  up  along  with  the  sails.  » 

The  Main  staysail  is  fitted  with  beckets  or  grmnmets,  and 
works  on  a  stay  which  is  rigged  for  the  purpose  of  setting  it. 

The  Fore  staysail  runs  with  beckets  or  grummets  on  a  stay  of 
its  own,  which  is  unrove  in  settled  fine  weather.  The  halyards 
are  a  double  whip,  and  the  sheets  luff  with  the  hooks  well 
moused.    Downhaul  reeves  through  the  beckets  to  the  head. 

The  Second  jih  runs  also  on  a  stay  of  its  own  which  is  made 
fast  to  the  traveller,  setting  up  at  the  mast-head  or  on  deck.  It 
is  set  occasionally  when  the  jib  cannot  be  carried,  by  hauling  the 
traveller  out  half  way  on  the  boom,  and  hoisting  with  jib  halyards. 
The  down  haulblock  is  fast  to  the  traveller,  and  the  jib  sheets  to 
the  clue. 

A  tackle  from  a  strop  at  the  traveller  to  the  dolphin  striker, 
set  up  before  the  stay  admits  of  carrying  on  without  '*  buck- 
ling "  the  boom. 

The  Courses  are  hauled  down  forwards  by  tacks  which  are  of 
tapered  rope  rove  double  through  clump  blocks  at  the  clues  of 
the  sails.  They  are  hauled  down  aft  on  each  side  by  sheets 
which  are  also  tapered. 

These  clumps  are  connected  with  the  clue  either  by  separate 

lashings,  or  by  shackles  rove  through  the  clue  and  eyes  of  the 

blocks,  one  shackle  uniting  one  clue  with  two  blocks.    When  so, 

the  bolt  Bbonld  be  a  screw  with  a  nut.   This  remark  will  apply  to 

^e  topsail  sheets  when  thus  fitted,  and  \\i<&  condition  of  these 
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fastenings  shoold  bo  a  subject  ibr  report  at  CTening  muster  or 
morning  oyerhauL 

The  sail  is  hauled  up  at  the  clues  bj  the  clue  garnets.  Thej 
are  rore  from  the  deck  on  each  side,  through  the  blocks  on  the 
inner  quarter  of  the  yard,  through  blocks  lashed  at  the  dues, 
and  then  made  fast  round  the  quarter  of  the  yards  with  timber 
hitches.  At  the  foot  by  buntlines,  which  are  differently  fitted. 
When  there  is  drift  enough,  they  are  rove  with  single  legs  and 
double  whips  ;  one  leg  and  one  whip  on  each  side  of  each  course. 
The  ends  of  the  legs  are  rove  through  thimbles  spliced  into  the 
inner  holes  at  ths  foot  of  the  sails,  and  made  &st  at  the  outer 
holes.     Others  are  whips  with  two  legs  made  as  a  span. 

At  the  sides  by  Ueehlmes,  These  ropes  are  led  from  the 
deck  through  blocks  hung  under  the  after  and  fore  part  of  the 
tops  on  eadi  side,  through  those  on  the  outer  part  of  the  yard, 
led  down  before  the  sails  and  bent  to  cringles  in  the  leech.  The 
slab  lines  are  led  from  the  bunt  of  the  yards  through  blocks  on 
the  outer  part  of  the  yards,  led  down  abaft  the  sails,  and  bent  to 
the  leech  line  cringles.  The  leech  and  slab  line  blocks  are  so 
placed  on  the  yards,  that  when  the  course  is  hauled  up,  the  leech 
of  the  sail  is  hauled  taut  along  the  yard  from  the  yard-arm. 

When  leech  or  bunt  lines  are  double,  they  are  usually  a  spany 
having  a  block  on  the  bight;  the  block  of  the  whip  is  connected 
with  the  span  block  by  a  strop  seized  in  between  both  ;  but  as 
such  fitments  are  liable  to  take  turns,  it  is  best  to  put  a  swivel 
between  these  blocks. 

Main  Bundines  are  generally  led  aft,  over  the  topping  lifU, 
Thus,  in  hauling  up  the  main-sail,  the  men  are  not  only  more 
under  inspection,  but  turning  round  from  the  clue  garnets  to  the 
buntlines,  they  keep  up  such  a  continuous  run  that  the  sail  may 
be  carried  to  the  last  moment  when  necessary. 

The  Fore  Bowlines  are  rove  from  the  forecastle,  through  blocks 
at  the  fore  stay  on  each  side,  and  are  toggled  to  bridles  in  the 
leech  of  the  fore-saiL  The  main  bowline  is  a  light  runner  and 
tackle  reaching  from  the  fore-mast  *,  it  is  connected  with  the 
bridle  on  the  luff  of  the  main-sail  when  it  is  set,  by  a  slip 
toggle. 

The  Reef  Pendants  are  rove  through  clump  blocks  at  tX^a 
lower  yard- arms,  through  similar  ones  on  l\i^\^^Oa.  q»1  \)aa  wS^^X. 
tlae  reef  band,  and  made  fast  to  the  boom  Vtoii.  ^Vc  \)afta^  Vtfi^Sta^ 
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on  the  sail  with  clip  hooks,  tail  the  hauling  ends  of  the  pendants, 
carry  these  ends  through  leading  blocks  at  the  caps  and  bring 
them  on  deck  ;  then  taper  them  from  thence  with  a  lighter  piece 
of  rope  and  cut  them  long  enough  to  admit  of  lowering  the  sail 
from  the  yard-arm  by  this  rope  from  the  deck:  thus,  in  reefing 
and  bending,  the  cumbersome  burton  will  be  dispensed  with. 

The  Topsails  are  hauled  down  at  the  clues  to  the  lower  yard- 
arms  by  sheets.  These  ropes  are  rove  irom  the  deck  through 
the  quarter  blocks  on  the  lower  yards,  then  through  the  cheeks 
at  the  yard-arms,  then  through  the  sheet  blocks  on  the  clues,  and 
then  are  clenched  at  the  yard-arms. 

They  are  hauled  up  at  the  clues  by  the  duetines.  These 
ropes  are  led  from  the  deck  through  lubbers'  hole;  through  the 
quarter  blocks  on  the  topsail  yards;  through  the  clueline  blocks 
at  the  clues  of  the  sails  ;  and  then  hitched  round  the  quarters  of 
the  topsail  yards. 

At  the  foot  by  Buntlines.  These  ropes  are  led  from  the  deck 
through  lubbers'  hole,  through  blocks  or  cheeks  at  the  top- mast 
heads,  passed  through  the  thimbles  of  the  span  before  all,  and 
are  toggled  to  the  foot  of  the  sails. 

The  object  of  the  span  is  to  girt  the  foot  of  the  sail  amidships 
when  hauled  upu 


Fig.  93. 


At  the  sides  by  reef  tackles.  These  ropes 
are  led  from  the  deck  through  lubbers*  hole, 
through  the  upper  sheaVes  of  the  sister  blocks, 
then  through  the  sheave  holes  in  the  yard- 
arm,  then  through  the  reef  tackle  blocks,  which 
are  made  fast  to  the  leeches  of  the  sails  below 
the  reef  bands,  and  then  are  clenched  to  the 
neck  of  the  boom  irons. 

Beef   Tackle  Blocks   occasion  trouble  'at 

times  by  the  earrings  and  reef  points  getting 

into  them.    Seize  two  round  thimbles  into  the 

bights  of  grummet  strop.    Score  the  top  of 

the  block  out  in  a  line  with  the  sheave  ;  lay  the  middle  of  the 

grummet  in  this  score,  then  strop  the  block  as  usual.    Reeve  the 

tackles  through  the  thimbles,  and  they  will  never  be  fouled. 

Topsail  Cludines  are  sometimes  fitted  with  whips  and  pen- 

dants.     The  advantage  here  is,  that  they  are  never  fouled  by 


equipment:  BiGaiNG»  191 

reef  points  ;  but  in  haring  the  poll  so  far  from  the  work,  there 
is  a  loss  of  purchase. 

Both  of  these  arrangements  act  indifferently  as  downhaols 
when  braced  up;  for  the  lee  ones  cannot  be  used  at  all  on  account 
of  the  nip  round  the  lee  rigging  and  the  weather  ones  bear  all 
the  strain.  Moreover  if  the  parrel  goes,  or  the  yard  be  brokent 
the  clues  must  remain  sheeted  home. 

They  are  also  fitted  by  taking  the  quarter  block,  and  standing 
parts  to  the  lower  caps  ;  having  downhaul  tackles  on  the  yards. 
The  advantage  here  is,  that  after  having  clewed  up,  the  clue- 
line  is  done  with  ;  for  nothing  of  it  is  lost  in  lowering  the  yard. 
Also,  the  power  is  nearer  its  work.  The  hoist  is  lighter  ;  for 
the  downhaul  is  more  readily  overhauled  in  hoisting  than  are 
cluelines  in  any  other  form.  The  clues  are  safer  in  shifting 
the  yard  ;  or,  when  the  yard  is  sprung,  the  yard  itself  is  more 
quickly  shifted,  there  being  no  clue  quarter  blocks  to  cast  loose. 
It  takes  less  rope,  and  the  downhaul  is  a  more  efficient  downhaul 
than  are  the  cluelines.  They  are,  however,  being  unusual,  apt 
to  be  neglected  whilst  about  to  hoist. 

The  Top-gallant  Sails  are  spread  at  the  foot  by  sheets.  These 
ropes  are  led  from  the  deck  through  lubbers*  hole,  through  the 
quarter  blocks  on  the  topsail  yards,  through  the  cheeks  at  the 
yard-arms,  and  made  fast  with  a  strap  and  toggle  to  the  clue  of 
the  sail. 

They  are  hauled  up  by  Cluelines.  These  ropes  are  led  from 
the  deck  through  lubbers'  hole  ;  through  the  quarter  blocks  on 
the  top-gallant  yards,  and  made  fast  to  the  clue  of  the  sails. 

Top-gallant  Buntlines  are  not  always  fitted  ;  but  in  large  ships 
these  as  well  as  inner  reef  tackles  on  the  top  sail  yards  are  indis- 
pensably necessary.  There  are  no  reef  lines,  or  points  in  the  top- 
gallant sail  which  may  be  grasped  ;  and  buntlines  forward  work, 
besides  dispensing  with  those  great  efforts  aloft  which  are  always 
attcn  ded  with  unnecessary  risk  of  life. 

The  lioyals  are  spread  at  the  foot  by  sheets.  These  ropes  are 
led  from  the  deck  through  lubbers'  hole,  through  the  quarter 
blocks  on  ihe  top-gallant  yards,  through  sheave  holes  or  snatches 
on  the  top 'gallant  yard-arms,  and  are  made  fast  to  the  clues  of 
the  sails.  They  are  hauled  up  by  cluelines ;  these  ropes  are 
led  from  tlie  deck  as  most  coiivenient,  thtoxx^Vi  >}aa  ogaMsV- 
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blocks  on  the  royal  yards,  and  then  bent  to  the  claes  of  the 
sails. 

The  Fore-top  bowlines  are  led  from  the  forecastle  through 
blocks  on  the  bowsprit  end  to  the  leeches  of  the  fore-topsaiL 
The  fore-top-gallant  bowlines  are  led  from  the  forecastle  through 
blocks  on  the  jibboom  end  to  the  leeches  of  the  top-gallant  saiL 

The  Maintop  bowlines  are  led  from  the  deck  through  blocks  at 
the  fore-top  to  the  leeches  of  the  main-topsail.  The  main -top- 
gallant bowlines  are  led  from  the  deck  through  blocks  at  the 
fore-top-mast  head  to  the  leeches  of  the  main-top-gallant  sail. 

Studding  sail  booms  are  usually  sent  up  by  being  slung  with 
a  span,  and  when  the  balance  is  correct,  it  answers ;  but  the 
safest,  easiest,  and  neatest  way  is  to  send  the  ends  of  the  topsail 
buntlines  down  before  all  Bend  them  to  the  heel  lashing  of  the 
top-gallant  stud  booms.  Mark  these  booms  in  the  middle  with 
a  notch  or  copper  nail.  Splice  a  small  piece  of  rope  into  the 
jack-stay  on  the  topsail  yard  half  the  length  of  the  boom  from 
the  yard-arm  iron.  Trice  up  and  pass  the  end  of  the  rope  round 
the  boom  ;  haul  it  out  and  lower  until  the  mark  is  at  the  place 
where  the  rope  is  fast.  Take  a  turn  with  the  rope  over  the  yard, 
lower  the  buntline,  and  the  boom  will  pivot  horizontal,  and  may 
be  entered  in  the  iron  without  trouble. 

Send  the  clue  ropes  down,  making  the  upper  blocks  fast  under 
the  tops  at  the  boom-jigger  holes.  Cross  them  and  bend  on  to 
the  inner  ends  of  the  top-mast  stud  booms.  Bend  the  top-mast 
stud  halyards  on  the  outer  ends  about  eight  or  ten  feet  from 
those  ends.  Trice  up  and  the  booms  will  lie  along  the  lower 
yards  ;  and  if  the  points  are  outside  of  the  outer  irons,  a  pull 
on  the  clue  ropes  will  bring  them  in,  whilst  a  puU  on  the 
halyards  will  land  them  on  the  inner  irons,  upon  which  they 
may  be  rigged  out.  These  evolutions  may  be  performed  together. 
When  the  booms  are  in  place,  clamp  the  irons  and  secure  all 
the  heels. 

The  Top  Stud  Booms  are  raised  at  the  heels  when  necessar}', 
by  unclamping  the  inner  irons,  and  pulling  up  Jiggers  which  arc 
fitted  for  this  purpose. 

The  Top-gaUant  Stud  Booms  are  raised  in  like  manner  by 
Tricing  lines. 
The  Studding'sail  booms  can*only  be  kept  in  their  exact  places 
well,  and  ail  equally  rigged  out,  by  8pUc\x\g  «.m«i\."^\ftce8  of  rope  — 
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distance  lines — into  their  heels,  and  hitdiing  the  ends  to  the  jack* 
staj  bolts  some  six  feet  taat  out  Moreover,  as  in  quick  reefing 
the  top- gallant  stad  booms  are  not  always  toggled,  these  distance 
lines  will,  in  the  case  of  an  omission,  prevent  an  accident 

Lower  studding  saU  boom$  pivot  on  goose  necks  at  the  fbre 
chains.  The  outer  arms  are  supported  bj  topping  lifts,  which  are 
led  from  the  deck  on  each  side  through  leading  blocks  under  the 
fore-top  abaft  the  fore-yard.  The  fore  guye  are  led  from  the 
forecastle  through  blocks  at  the  bowsprit  end  under  the  jib-gujs, 
and  are  spliced  into  ejes  on  the  boom  strap.  The  after  guys  are 
led  from  the  after  part  of  the  gangways,  and  are  also  spliced 
into  the  boom  straps. 

Fore  guys  have  also  been  fitted  double,  with  a  block  on  the 
boom,  both  parts  being  led  from  the  bowsprit  through  leading 
blocks  on  the  whisker  ends;  the  object  being  to  dispense  with 
the  use  of  the  lizard.  The  great  spread  thus  obtained  is  con- 
venient; but  a  lower  studding-sail  taken  aback  would  endanger 
the  jib-boomu  When  the  booms  are  fore  and  aft,  their  after 
ends  are  supported  by  crutches  on  the  sides;  and  the  position  of 
these  crutches,  as  well  as  that  of  the  rigging  on  the  boom,  is 
important  as  far  as  concerns  the  readiness  of  the  sheet  anchor. 
The  iron  hoop  on  the  boom  is  easily  moved  further  in  or  out 

There  are  also  fitments  in  the  main  chains,  in  case  it  be 
thought  desirable  to  set  the  lower  studding-sail  on  the  main- 
mast 

The  studding-sail  gear  of  the  fore  yard  is  gathered  up  to  its 
quarters  on  each  side  by  whips,  called  gear  tricing-lines.  The 
bights  are  stopt  snug  along  the  yard,  and  the  ends  taut  up  and 
down  the  fore  rigging.  It  not  only  prevents  delay,  but  saves 
the  waist  hammocks  from  being  trodden  down,  if  the  ends  of 
tacks  and  boom  braces  are  tailed  with  small  stufi;  and  stopt 
along  the  ridge  ropes  as  far  aft  as  the  main  rigging. 

Lower  studding-sail  halyards  are  generally  crossed  in  their  lead 
abaft  the  fore-mast,  so  as  to  afford  more  working  space  when 
setting  studding-sails  on  one  side. 

The  Fore  lower  stud-sails  are  spread  at  the  heads  outside  when 
the  booms  are  out  by  the  outer  halyards,  which  are  led  from  the 
deck  through  lubbers'  hole,  through  the  upper  sheaves  of  the 
fiddle  blocks  at  the  fore  top-mast  head,tlieiiTO^^  before  ^^Viws». 
through  blocks  at  the  top-mast  stud  boom  Wid.\  tikdi^«si>swv'^^'=^ 
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the  middle  of  the  jards,  to  which  the  outer  half  of  the  heads  of 
the  sails  are  laced  ;  inside  by  light  double  whips  called  the  inner 
halyards,  which  are  led  from  the  fore  top  rims  to  the  inner 
comers  of  the  head,  and  at  the  foot  outside,  by  the  tacks.  These 
ropes  are  led  from  the  after  part  of  the  gangways  through  blocks 
on  the  lower  boom  ends,  and  bent  to  the  lower  outer  clue. 

The  inner  comers  are  spread  by  the  sheets. 

They  are  taken  in  by  the  tripping  lines,  which  are  ropes  led 
from  the  deck  on  each  side,  abaft  the  fore-yard,  through  blocks 
at  the  top  rims ;  then  through  leading  blocks  at  the  inner 
arms  of  the  studding-sail  yards,  and  bent  to  the  tacks  of  the 
sails. 

The  Fore  top-mast  stud-sails  are  spread  at  the  head  by  hal- 
yards, which  are  rove  from  the  deck  through  lubbers'  hole 
through  the  span  blocks  at  the  top-mast  cap  before  the  yard, 
through  the  jewel  block  at  the  yard-arms,  and  bent  to  a  yard  to 
which  the  head  of  the  sail  is  laced.  At  the  foot  they  are  spread 
outside  by  tacks ;  which  are  led  from  the  main  rigging  through 
tack  blocks  on  the  boom  ends,  and  bent  to  the  outer  clue.  The 
inner  comers  are  spread  by  the  sheets;  one  being  led  from  the 
deck,  and  th.e  other  from  the  top,  passing  under  the  heel  of  the 
boom. 

They  are  taken  in  by  downhauls,  which  are  led  from  the  deck 
before  or  abaft  the  boom,  according  to  circumstances,  through 
blocks  on  the  tacks  of  the  sails,  through  cringles  on  the  leech, 
and  bent  to  the  outer  arms  of  the  studding-sail  yards. 

The  Fore  top-mast  stud  booms  are  supported  by  topping  lifts, 
which  lead  from  the  fore-top  through  the  lower  sheaves  of  the 
fiddle  blocks  to  the  boom  ends,  and  also  by  braces  which  lead 
from  the  main  rigging. 

The  Main  top-mast  stud-sail  is  set  in  like  manner,  the  tack 
being  led  aft  to  the  quarter. 

The  Top-gallant  studding  sails  are  spread  at  the  head  by  the 
halyards,  which  are  led  from  the  deck  through  lubbers*  hole 
through  the  span  blocks  on  the  top-gallant  mast  head,  parsed 
before  the  yard  through  the  jewel  blocks  on  the  top-gallant  yard- 
arms,  and  bent  to  a  yard  to  which  the  heads  of  the  sails  are 
Jaced. 

At  the  foot  ontside  they  are  spread  by  the  tacks,  which  are  led 
^fom  the  after  part  of  the  tops,  uudet  iVie  \.o^^«Sk.\««iR.^^,\\M:ou^h 
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blocks  at  the  top-gallant  stad  boom  ends,  and  bent  to  the  outer 
lower  clue;  and  at  the  inner  by  the  sheets  which  are  led  over  the 
topsail  yard  to  the  top. 

They  are  taken  in  by  a  line  firom  the  top,  which  is  bent  to  the 
inner  arms  of  their  yards. 

The  Top'fiuutstud  booms  are  rigged  in  and  out  by  a  jigger  led 
along  the  lower  yard.  When  the  booms  are  oat,  they  are 
secured  by  a  heel  lashing  to  the  quarter  iron.  Main  top  stud 
booms  have  no  topping  lift. 

Tack  and  lower  halyard  blocks  on  top-mast  stud  booms  are 
generally  single  stropped,  and  are  thus  very  unyielding;  the  tack 
one  especially  so  whilst  hauling  the  sail  down,  thereby  en- 
dangering the  boom.  They  have  been  found  to  answer  well 
when  fitted  with  two  strops,  having  thimble  on  thimble. 

BLACKnra  DOWN. 

When  the  rigging  is  in  its  place,  advantage  is  taken  of  a  warm 
day  to  rub  it  down  with  a  mixture  of  two  parts  of  vegetable  to 
one  of  mineral  tar.  The  thinner,  or  rather  the  hotter  it  is,  the 
better. 

If  not  prevented,  petty  officers  will  always  send  their  fags 
about  this  work  ;  and  as  such  men  are  not  aware  of  the  con- 
sequences of  hot  weather,  they  use  an  unnecessary  quantity,  to 
the  ultimate  injury  of  decks,  awnings,  and  white  clothing. 

"  Tar  is  obtained  by  smouldering  the  heart-wood  of  the  pine 
in  stacks,  nearly  as  in  making  charcoal,  and  collecting  the  sap 
in  trenches.  It  is  refined  by  heating  it  in  an  iron  vessel  to 
drain  off  the  water  and  pyroligncous  acid  ;  and  after  a  while 
pouring  off  the  purer  part,  leaving  the  earthy  residue. 

"  Pitch  is  made  by  boiling  down  tar,  either  by  itself  or  with 
resin. 

**  Turpentine  is  the  first  running  from  resinous  trees,  such  iis 
pine  ;  resin  is  the  residue  after  obtaining  spirits  of  turpentine  by 
distillation  from  the  raw  produce."* 

*  U.  S.  Ordnance  Manual. 
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CHAP.  xn. 


KNOTS  AJXD  SPLICES. 


woBMiNa.    Fig.  94. 


8EBTING.     Fig,  95. 


A  8HOST  8PLICB.     Fig,  96. 
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TTnlftj,  and  place  tha  ends  of  tlie  ttrandB  u  in  the  iketch  ; 
hold  the  Btrandi  ado  (_Jig.  S6.)  And  the  end  of  the  rope  b  fan 
In  tha  left  hand,  or,  if  the  rape  be  large,  itop  them  down  to  it  with 
a  Tope  Tarn  :  then  take  the  middle  end  1,  paM  it  orer  the  Rrand 
A  and  under  c.  Perform  the  tame  operation  with  the  other  enda, 
by  ptMing  them  over  the  fint  next  to  them,  and  through  under 
the  ieeond,  on  both  ddei,  when  the  iplice  will  appear  thu  :  — 


Fig.  91. 


Bepeat  the  operation,  pasatng  the  enda  over  the  third  and  under 
foncth;  whip  them  and  trim  them  off. 


AM  BTB  aPUOB. 

Open  the  strands,  put  the  end  H  through 

the  itrand  next  to  It ;  pus  i  over  the 
same  atrand  and  through  the  second  ; 
and  the  end  k  throngh  the  third  on 
the  other  Bide.    (Fig.  98.) 

A   IJDHO  BFLIOB.      (Ft^  99.) 

Unlaj  tlie  ends  for  lome  distance  and 
place  them  aa  for  a  short  splice.     Uniaj 
one  strand  (as  4.)  for  a  considerable 
length,  and  replace  it  with  it«  opposite    . 
one,  3.     Then  oola;  a,  and  replace  it 
with  I.     The  middle  strands,  0  and  S 
are  split ;  an  overhand  knot  is  made 
in   the  two   opposite  halves,  and  the 
ends  led  over  the  next  strand  and  through  the  second,  aa  the 
whole  strands  were  in  die  short  splice)  theothemQ^«l-<««s£«'^V 
off.    The  strands  3  and  4,  and  3  and  I  b3«  uiio!Lbi\j  4M;9a(M^<^ 
O  3 
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Fig,  99. 


A  FLEMISH  ETE. 

Unlay  one  strand  of  a  rope,  and  form  an  eye  by  placing  the 
two  remaining  strands  along  the  standing  part  of  the  rope.  Lay 
up  strand  1.  round  the  eye.  Taper,  marl,  and  serve  all  the  ends 
down. 

Fig.  100. 


KKOTB  AWD  8FU0U. 


o,  and  fonn  an  ej«  b;  tpticjng  the  inds,  in  ibe 
a  the  6je  splice,  into  each  other's  Handing 


Unlaf  theond  of  a  rope,  and  with  the  Bttand  1.0?^  lOSOfo"" 
a  bight,  holding  it  down 

on  the  iide  of  the  rope  na  '^'?'  '"^ 

at  2.  Fiis  the  end  of  the 
next,  3.,  round  the  Btroscl  . 
1„  the  end  of  Gtrand  4 
Tonnd  the  strand  S.,  and  V 
throngb  the  bight  which  J 
wasmadcat  first  bjstrand  l 
I.,  haul  them  rather  taut,  V 
and  the  knot  will  appear  ' 
as  injSj.  103. 


La;  one  of  the  ends, 
a,  over  the  top  of  the 
knot  ify.  104.);  Ifty  b  over 
it,  and  e  over  fi,  and 
throngh  the  hight  of  a  : 
haul  them  taut,  and  the 
knot  with  the  crown  will 
appear  like/j.l09;which 
is  drawn  open  in  order  to 
render  it  more  clear.     This  is  called  m  Single  WoU.  Baft.  SmgV 

O  4 
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Fig.  103. 


Bring  the  end  b  aademeath  the  part  of  the  first  walling  nsit 
o  it,  and  pnsit  it  np  thioagb  the  iBmeAn%\a  d  -.  do  the  Bune 
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with  the  other  ttrands,  pushing  them  ap  through  two  bightf, 
and  the  knot  will  appear  Ukeflg,  106.  haying  a  Doable  Wall  and 
Single  Crown. 

Fig,  106. 


Fig,  107. 


TO  DOUBLE  CROWN  THB 
SAME  KNOT. 

Lay  the  strands  by  the 
sides  of  those  in  the  single 
crown,  pushing  them 
through  the  same  bights 
in  the  single  crown,  and 
down  through  the  double 
walling.  It  will  then  be 
like^.  107. ;  viz.,  single 
walled,  single  crowned, 
doable  walled,  and  doable 
crowned. 


202 


IfAKUAL  FOR  NATAL  CADETS. 


A  STOPPER  KITOT  Fig,  108. 

Is  made  by  single  and 
double  walling,  without 
crowning,  athree  stranded 
rope  against  the  lay,  and 
stopping  the  ends  together  as  in^^.  108. 


A  SHROUD  KNOT. 


Place  the  strands  as  for  splicing  (^.  109.),  then  single  wall 

Fig.  109. 


the  ends  of  one  rope  round  the  standing  part  of  the  other, 
fig.  110.    Taper,  marl,  and  serve  the  ends  down. 

Fig,  110. 


A    FRENCH  SHBOUD  KNOT. 


Flace  the  ends  as  in  fig,  109.,  draw  them  close.  Lay  the  ends  1, 
^  3,  back  on  their  own  part,  b.    Smg\ft  -wsSV  \Jafe  «a.4%  4,  5,  6. 
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round  the  bights  of  the  other  three,  and  the  standing  part  b,  and 
it  will  appear  as  in^^.  HI. 

Fig,  111. 


A  BUOT  SOPE  KHOT. 

Unlay  the  strands  of  a  cable  laid  rope,  and  also  one  of  the 
small  strands  ont  of  each  large  one  ;  laying  the  large  ones  up  as 
before,  and  leaving  the  small  ones  out  as  in  Jig.  112. ;  then 

Fig.  112. 


single  and  double  wall  the  small  strands  round  the  rope,  worm 
the  ends,  and  stop  them  down.    Fig.  113. 


Fig.  113. 
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Fig.  114.  Fig.  115.  J^.  116. 


lit.  BtlfHltdi. 


H-  Ftpm-oteltU  Knot. 
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lU.  Timber  Hitch.  lu.  Cibia  Cleocl 
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MATTHEW  WALKEB  S  KNOT. 

Open  the  strands  and  take  the  end  \*fig*  126.  round  the  rope 
and  through  its  own  hight ;  the  end  2.  underneath,  through 
the  bight  of  the  first,  and  through  its  own  bight,  and  the  end  3. 
underneath,  through  the  bights  of  the  strands  1.  and  2.,  and 
through  its  own  bight.  Haul  them  taut,  and  they  form  the  knot 
fig.  127. 

Fig,  126. 


A  SINGLE  DIAMOND  KNOT. 

Unlay  the  end  of  a  hawser  laid  rope  for  a  considerable  length, 
and  with  the  strands  as  ynfig-  128.  form  three  bights  down  its 
side.  Put  the  end  of  strand  1.  over  strand  2.  and  through  the 
bight  of  strand  3.  Then  put  2.  over  3.  and  through  the  bight 
formed  bj  1.  and  the  end  of  3.  over  1.,  and  through  the  bight 
of  2.  Haul  these  taut,  lay  the  rope  up  again,  and  the  knot  will 
appear  Uke^g,  129, 
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Fig.  1!8.  Fig.  139.         Fig.  1 


With  the  strands  opened  ont  again,  foUoivtheleBdorthe  single 
knot  throngh  two  «ir^  bights,  the  ends  coming  out  at  the  top 
of  the  knot,  and  lead  the  last  strand  ibroagh  two  doublt  bights. 
Lay  the  rope  up  again  At  before,  when  it  appears  as  in^.  130. 


Vnhy  two  ends  of  a  rope  as  in_^.  131. 

Make  a  bight  with  the  strand  1,  j  wall  the  six  ends  together 
against  the  laj  of  the  rope  in  the  sune  manner  as  the  single 
walling  was  made   with   three,  putting  the  second  over  tbs 
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fiiM,  the  third  ovor  ihe  aocond,  the  fourth  otct  the  third,  the 
fiM  over  the  fourth,  the  aixth  OTor  the  fifth  and  through  the 
bight  which  was  modo  by  the  lirat ;  haul  tbom  rather  l&al,  nod 
(he  single  walling  will  appear  liko^.  133.;  then  haul  taat.  To 
crown  ihii,  take  3  and  3  acrc^a  the  lop  of  the  walling,  paanng 
the  other  strands  altcrnaielj'  over  and  andor  those  two,  wbon  it 
will  appear  as  iajig.  133. 


It  worked  roand  a  rope  with  a  piece  of  long  line.  Hak«  a 
cloTO  hitch  ai  in  fy.  134.,  bring  the  bight  d  under  the  bight  g, 
and  take  the  end  up  through  it ;  it  will  then  appear  likej!^.  135. 
Make  another  crou  with  the  bightg,  and  lake  the  end  down, 
after  which  follov  (he  lead,  and  it  will  form  a  knot  ai  io  fig. 
136. 
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A  8ELYA0EE 


Is  made  by  laying  rope  yams  in  a  bight,  and  marling  them 
down  with  spun  yam. 

Fig,  137. 


TO  LENGTHEN  A  ROPE  BY  AN  ADDITIONAL  8TBAND. 

Cat  the  strand  (Jig.  138.)  and  unlay  it  as  far  as  b^  and  there  ent 
the  strand  6.  Unlay  those  two  strands  the  same  length  (Jig,  139.), 
and  cut  the  strand  c  at  d.  Draw  the  two  parts  of  the  rope 
asunder  to  the  proper  distance,  laying  the  end  part  of  the  longest 
strand,  d^  on  one  side  over  the  shortest  on  the  other,  e.  Introduce 
the  additional  strand  e,  lay  it  on  at  d  to  e,  and  then  follow  up 
the  lay  with  the  two  longest  strands  to  a.  The  ends  are  knotted 
and  pushed  through,  as  in  the  long  splice. 

Fig,  138 
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Fig,  140. 


Fig.  141. 


Fig,  142. 


Fig.  144. 


Fig.  145. 


140.  Magnus  Hitch. 

141.  Fisherman's  Bend. 

142.  Rolling  Hitch. 

143.  Cat's  paw. 

144.  Carrick  Bend. 

145.  Sheet  Bend. 
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▲  ORUHMET 


Is  made  by  unlaying  a  strand  of  ropo,^.  151.,  placing  one  part 
over  the  other,  and  with  the  long  end/  following  the  lay  till  it 
forms  the  ring,^.  152.    Splice  the  ends  in. 


Fig.  151. 


Fig.  152. 


Fig,  153 


A  ROUND  SEIZING. 

Splice  an  eye  in  the  end  of  a 
seizing,  and  place  it  as  infiy.  1 53. 
Pass  6,  8,  or  10  turns,  ac- 
cording to  the  size  of  the 
rope,  heaving  them  taut;  then 
bring  the  end  up  as  in  fig.  154., 
and  pass  the  riding  turns  hand 
taut.  These  arc  always  one 
less  than  the  first.  Push  the 
end  up  through  the  seizing, 
and  heave  on  two  cross  turns, 
securing  the  end  as  in^.  155. 


P3 
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Fig.  154. 


Fig.  155. 


Fig.  157. 


Fig^  166. 


▲  THROAT  SEIZING 

Is  passed  with  riding 
turns,  but  not  crossed. 
A  bight  is  formed  by 
placing  the  end  A  over 
the  standing  part  b  in 
fig.  156.  The  seizhig  is 
then  hove  on.  The  end 
A  is  brought  up  and 
seized  to  the  standmg 
part,  as  in.  fig.  157. 


Tbete  cut*  are  taken  from  Leiret's  Sheet  Anchor. 
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CHAP.  xm. 

▲MCHOBS  AMD  CABLES. 

The  Admiralty  anchors  are  formed  piecemeal :  the  shank  arms 
and  palms  are  wrought  out  of  iron  hars,  hammered  together  into 
solid  masses  called  ''Blooms,"  and  then  scarphed  together. 
Stocks  are  in  length  equal  to  the  whole  length  of  the  shank. 
When  of  iron,  they  are  20  per  cent,  the  weight  of  the  anchors, 
and  reeve  through  a  hole  in  the  shank,  a  curve  at  one  end,  and 
a  shoulder  and  pin  in  the  centre,  preventing  them  from  being 
easily  disengaged,  but  also  admitting  of  their  being  laid  along  the 
shank  for  convenience  in  stowage.* 

Wooden  stocks  are  of  oak  in  two  pieces,  left  snfSciently  apart 
in  the  middle  to  give  greater  binding  power  to  the  hoops,  and  to 
admit  of  their  being  driven  up  when  the  wood  shrinks.  In 
breadth  and  depth,  they  are  at  the  middle  -^th,  and  at  the  ends 
^th  of  their  length. 

Porter's  anchors  are  made  with  the  intention  of  being  more 
portable :  the  shank  is  connected  with  the  arms  at  the  crown  by 
a  bolt.  The  palm  is  small,  and  made  with  a  horn  on  the  back, 
which  is  meant  to  assist  in  opening  the  lower  arm  when  it  takes 
the  ground.  They  are  troublesome  to  fish,  and  difficult  to 
sweep ;  but  they  are  readily  taken  to  pieces,  do  not  require 
very  large  boats  to  carry  them  out,  and  are  put  together  without 
delay.  When  on  the  ground,  the  upper  arm  is  shut  close  down 
on  the  shank ;  and  if  the  anchor  has  been  properly  let  go,  a  ship 
may  ride  with  a  long  scope  of  cable  all  round  the  compass  for  a 
whole  season  of  variable  winds  without  fouling.  It  does  not 
•*  bite  **  readily  on  soft  ground,  and,  therefore,  is  not  a  favourite 
■  for  harbour  work  where  it  is  necessary  to  bring  up  short.  It 
should  be  let  go  with  little  more  cable  than  will  reach  the 
bottom,  and  then  **  snubbed  **  hard  to  make  it  open. 

Kodgers*  anchors  are  made  with  a  small  palm,  and  frequently 

*  On  next  page  will  be  found  sketches  of  different  anchors  {fig.  158.). 
Thus,  a,  b.  The  Admiralty  wooden-stocked  anchor,  c.  The  arms  of  Porter's 
anchor,    d.  The  crown  end  shank  of  Porter's  anchor,    e.  TYi^^v^^xa^K  ^\.\.^» 
/.  The  arms  of  Rodgera'  anchor,     g.  The  \totk  »\oOl  ol  ^\\X^i.     K^i*"^^^ 
Admiralty  Iron  stocked  anchor. 

P  4 
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witb  an  iron  Uock.  vliich  ahips  on,  orer  the  bead  of  tbe  ihuik, 
and  anil«T  the  shackle.  It  hiies  readily.  It  cannol,  liowcrer,  be 
uiutockcd  irithout  anihackling  Ihe  cable,  and  ia  not  ao  eaiily 
(WCpt  ns  the  broad-palmed  ones  are. 

FaDCf  has  been  al  ivork  among  tbe  "  mnd  hooka,"  and  pro- 
doccd  otbcT  kinila  of  anchors  aol  worth  our  cotuideratjon. 
Those  EQpplied  Co  the  narj  are  of  tbe  most  approTed  form,  and 
have  undiTgono  tbo  requisite  ordeal  aa  to  tlnjngth  ;  but  tha 
tmth  is,  that  no  One  kind  of  anchor  can  bare  its  superior  merit 
eadurwd  bj  a  committee  however  ■agaciona,  and  a  bad  afulor 
will  be  like  the  bad  reaper  ;  for  ibo  best  anchor  will  &il  if  it  ba 
lei  go  vithoot  care,  or  remain  on  the  bottom  wiihont  al 

Tbe  hoops  of  woodcii-stocked  anchois  should  be  h 
np  after  rerj  hot  veather.  Two  abect  anchors  were  let  go  bj  ■ 
line  of  balllo  ship  during  a  winter  gale  at  Vonrla,  and  the  ito^ 
were  knocked  off  bj  atriking  ibe  ride  in  letting  go.  Tbo  boop* 
weic  ahtek,  and  proper  core  bad  not  been  taken  to  anange  the 
tripping  strop. 


A  JU17  anchor  has  been  formed  with  broken  shanks  and  flnkes 
thus  ; — "The  two  shacks  were  carried  dose  ont  to  ths  palms  of 
the  HQchor,  on  opposite  sides,  and  then  lashed  with  top-soil 
sheet  chains.  The  two  slocks  were  secured  together  with  cboini 
of  ihc  same  dcscriplioD.  An  iron  bar  was  lashed  a 
shanks,  securing  in  the  centre  tbe 
remaining  piece  of  the  shank.  A 
length  of  strcBm  chain  was  Ihen 
passed  through  the  riags,  down  along 
the  shanks,  with  a  round  turu  connd 
each  palm  and  shank,  then  back  and 
secured.    Bj  this  means,  when  strain 


1  tbe 


the  chain  bj  the  shanks  being  in- 
clined to  draw  throngb  the  EoiaU 
lashinga ;  while  in  so  doing,  the 
stream  chain  acts  as  a  Tice,  and  the 
more  the  sbank  draws,  tbo  firmer  is 
the  arm  grasped  by  the  round  Inm 
of  Ibe  screaai  cable,  trhJlsCthe  streua 
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cable  prevents  the  shanks  from  drawing  out  altogether.  This 
anchor  was  found  quite  efficient."  * 

A  whaler  that  had  parted,  brought  up,  and  rode  out  a  heayj 
gale  in  Table  Bay,  by  slinging  and  letting  go  a  boiler  with  a 
cable  made  fast  to  the  spans. 

Guns  are  a  resource,  when  without  anchors.  Haul  the  cable 
from  the  hawse  hole  along  the  side,  by  a  warp  from  aft,  keeping 
it  up  with  slip  ropes  from  the  ports,  and  lash  it  to  a  certain 
number  of  guns  round  their  chase  ;  pass  the  ends  of  the  breech- 
ings  round  the  cable,  and  secure  them  on  top  of  the  gun :  heave 
all  over  board  together.  In  weighing  them,  hoist  them  with  the 
cat,  as  they  reach  the  hawse  hole,  and  take  them  in  through  the 
bow-port. 

There  are  also  very  powerful  screws  made  use  of  for  mooring 
purposes  which,  having  a  broad  flange  nearly  four  feet  in  dia^ 
meter,  present  a  resistance,  when  entered  into  the  ground,  equal 
to  that  of  ten  square  feet.  This  is  not  only  much  greater  than 
that  of  an  anchor,  but  is  less  liable  to  be  fouled  by  other  ground 
tackle. 


Fig.  160. 


Mitchel's  Screw  Anchor, 
formed  on  pilings  shod  with  these  screws. 


The  chain  is  connected  with 
a  revolving  collar.  The  screw- 
ing down  is  effected  by  a  key, 
which  is  placed  piece  by  piece 
as  the  screw  is  lowered;  the 
collar  admitting  of  the  turning, 
without  fouling  the  cable. 
When  the  screw  has  been  sunk 
to  the  desired  depth,  the  key  is 
removed. 

The  foundation  for  the  light- 
house on  the  Maplin  Sands  was 


CHAIN  CABLES. 

All  the  Chain  gear  pertaining  to  ships,  excepting  the  rudder 


*, Captain  Milnea'  Report  on  a  Jury  anchor  rigged  on  board  H.  M.  S. 
"Snake,*' 
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chains,  is  made  of  wrought  iron.    The  size  is  denoted  by  the 
diameter  of  the  bars  of  which  the  links  are  composed. 
Chain  cables  are  8  lengths  of  12^  fathoms  each. 


Admiralty  Specification  of  Chain  Cable, 

**  The  iron  chain  cables  are  to  bo  made  in  12)  fathom  lengths, 
with  one  swivel  in  the  middle  of  every  other  length,  and  one 
joining  shackle  to  each  length,  and  of  the  weight  specified. 

^  The  several  sizes  of  chain  cables  being  distinguished  by  the 
diameter  of  the  iron  of  their  common  links,  this  diameter  forms 
the  unit  of  the  scale  of  dimensions  in  the  accompanying  draw- 
ings, by  which  the  dimensions  of  the  various  parts  of  the  cables 
of  all  sizes,  and  of  the  articles  to  be  connected  therewith,  are  to 
be  proportioned.  Thus,  the  length  of  a  common  link  is  to  be 
6  diameters,  and  its  breadth  3*6  diameters  of  its  iron  :  and  the 
length  of  an  end  link  is  to  be  6*5  diameters,  its  breadth  4  dia- 
meters, and  the  substance  of  its  iron  1*2  diameters  of  the  iron  of 
a  common  link  ;  and  so  on  for  all  the  parts  of  cables  of  all 
sizes,  and  articles  to  be  connected  therewith,  which  are  to  be 
made  as  near  as  practicable  to  the  dimensions  shown  by  the 
drawings. 

'*  The  diameter  or  transverse  section  of  the  iron  of  the  links, 
and  of  the  various  ports  of  the  swivels,  shackles,  and  other 
articles  to  be  connected  with  the  cables,  is  not  to  be  less,  taking 
the  mean  of  the  greatest  and  least  dimension  at  any  one  section, 
than  that  specified  herein,  or  shown  by  the  drawings.  Also  the 
length  of  the  various  links,  swivels,  shackles,  and  other  articles 
is  not  to  be  more  than  -f^  of  the  diameter  of  the  iron  of  the 
common  links  over,  nor  their  width  more  than  ^  such  dia- 
meter over  or  under  that  specified  or  indicated  as  above-men- 
tioned. 

**  The  stay  pins  are  to  be  of  cast  iron,  not  exceeding  the 
weights  specified,  and  are  not  to  be  wider  at  their  ends  than 
the  diameter  of  the  iron  of  the  links  in  which  they  are  inserted, 
nor  at  their  middle  part  than  {^  of  such  diameter,  meaning 
longitudinally,  of  the  links. 

'*  Both  the  end  links  of  eveiy  length  of  a  cable,  as  well  as 
those  of  Sir  Thomas  Hardy*s  mooring  swW^^  ^Vi<;^\ii^V9£^  ^^^ 
aplicing  Bbackles,  are  to  bo  made  pai8A\^VE\^<&^  VvCcii^x^  ^^- 
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piDS,  and  with  the  substaDce  of  their  iron  y^  of  a  diameter 
larger  than  the  diameter  of  the  iron  of  the  common  links  of  the 
cable  to  which  they  belong,  as  shown  by  the  drawings,  and  so 
as  to  admit  the  joining  shackles  to  be  inserted  or  taken  out 
of  them  in  connecting  or  disconnecting  any  two  lengths  of  the 
same,  or  of  different  cables,  of  the  same  size,  by  either  end  ;  also 
to  receive  the  bolt  of  the  large  shackle  for  connecting  any  length 
of  cable  of  the  same  size  by  either  end  with  the  anchor. 

**  The  enlarged  links  connected  with  the  end  links,  and  with 
each  end  of  the  swivels,  are  to  be  made  -^^  part  larger  in  the 
diameter  of  their  iron  than  the  common  links  of  the  cable  they 
belong  to,  and  with  a  stay-pin  in  proportion. 

**  The  splicing  tails  of  the  different  sizes,  for  connecting  iron 
and  hempen  cables  together,  are  each  to  consist  of  one  end  link, 
without  a  stay-pin,  followed  by  one  enlarged  link,  fourteen 
common  links,  and  then  another  enlarged  link,  all  with  stay- 
pins,  and  all  the  before  mentioned  links  are  to  be  of  the  same 
size  as  those  of  the  iron  cable,  to  which  the  splicing  tail  is  to  be 
attached  ;  also  of  a  triangular  link,  no  wider  nor  longer  than 
necessary,  of  iron  1  '3  diameter  of  that  of  the  conmion  links, 
connected  at  its  narrow  end  with  the  last-mentioned  enlarged 
link,  and  at  its  broad  end  with  three  short-linked  chains  (without 
stay-pins)  called  tails,  the  first  link  of  each  of  which,  connected 
with  the  triangular  link,  is  to  be  of  iron  ^  diameter  of  that  of 
the  conmion  links,  and  the  remaining  links  of  each  taU,  about 
sixty-five  in  number,  are  to  diminish  gradually  in  size  to  iron 
of  ^  of  the  diameter  of  that  of  the  common  links  before  men- 
tioned. 

**  The  steel  tinned  pins  for  retaining  the  joining  shackle  bolts, 
and  the  forelocks  for  the  large  shackle-bolts,  are  not  to  follow 
the  exact  proportion  agreeably  to  the  diameter  of  the  iron  of  the 
common  link,  laid  down  for  other  parts  of  cables. 

V  The  length  of  the  steel  pins  to  be  such,  that  the  points  do 
not  come  through  the  shackles  by  the  diameters  of  their  points. 
All  the  steel  pins  are  to  be  filled  with  dovetail  chambers,  to 
receive  the  leaden  pellets  at  their  heads. 

**  In  order  to  prevent  the  forelock  in  the  bolt  of  the  large 
shackle  being  accidentally  displaced,  a  steel  pin  in  the  lead  pellet 
18  to  be  introduced  through  the  bolt  and  the  forelock.  The 
split  in  the  forelock  is  to  be  retaiaed. 
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**  Tho  iron  square  linked  mooring  chains  arc  to  be  made  in 
10-fathom  lengths,  and  tho  len;;th  of  each  link  is  to  be  3  feet,  so 
that  each  chain  will  consist  of  20  links.** 

"  Drawings  hereinbefore  reforred  to. 

**  Showing  the  proportions  of  iron  chain  cables,  mooring  chains, 
and  other  articles  connected  therewith,  to  be  supplied  for  Her 
Majesty's  Navy. 

Fig,  161. 


Anchor  Shackles. 


X  y.    Fin  and  load  pellet  through  the  bolt  and  forelock. 


Cable  Swlv«\i. 


SpHdnc  BlucUe,  on  Admiral  Ue  Hon.  Gwrge  ElUof  •  Ftta. 


Tieo  VieKHiflliieariimiparUqfiiC<aieareMrtc$Iiawtt. 

A.  Lugs  thuUs  roc  coDnectiDg  any  IsngUi  ot  cibia  of  134  bthmni  wUh  tl 

B.  Ead  llaki,  wilhout  itiy  pbu. 

C.  Ealuged  llplu,  vlih  itif  pLnL 

D.  CuinnuHi  Ilnlu. 

B.  SwlTellDtbeDlildI«afeTBrTiX)i«r|gn(th. 

F.  JoiDlnc  ibicUe  [or  connenlng  dtbsr  end  of  uf  length  vltb  lof  otbc 
tenfth  of  tbi  ume  •<». 

Tbn  Oliltai  dbnsHioDi  od  the  Ilnki.  tic,  ilgoiry  lo  misj  diuDMen  of  Ih 
lathe  moorldg  chtlDi  and  g«u,  tbe  unit  VittMi  OAAixu  or  tli«  Iron  of  tb 
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Messenger  chain  is  made  in  open  oblong  links,  which  are 
alternatelj  long  and  short  It  is  connected  hj  a  peculiar 
splicing  piece. 

Crane  chain  is  made  in  open  oval  links.  Having  no  staj,  its 
strength  as  compared  to  stayed  chain  is  as  7  to  9  :  but  being 
more  flexible,  it  is  used  for  rigging  and  machinery  purposes. 

The  Clear  Hawse  Shackle  is  made  long  enough  to  clasp  a 
cable  link,  and  admit  of  a  hawser  being  rove  through  its  bight. 
It  is  nearly  obsolete,  and  a  Slip  Stopper,  such  as  is  used  for 
stoppering  the  cable,  ^.  166.,  and  tricing  it  up  in  the  chain 
locks,  is  made  use  of  for  clearing  hawse  purposes  instead.     The 

Fig.  166. 


advantage  of  the  stopper  in  clearing  hawse  is,  that  it  is  easier 
applied  and  taken  off;  besides,  a  length  of  chain  may  be 
shackled  on  to  it,  and  a  wet  hawser  avoided. 

Top  chains  are  generally  crane,  and  Mast-head  slings  of  cable 
pattern.  A  first  rate's  slip  stopper  for  the  cable  is  about  8  cwt. ; 
a  sloop's  about  1  cwt.  A  first  Vate's  mast-head  and  yard  sling 
about  32  cwt. ;  a  sloop's  about  6  cwt. 

**  The  proof  strain  of  chain  cables  is  about  630  lbs.  in  each 
circular  inch  of  the  iron  bolts  of  which  it  is  made.  Thus,  a 
cable  made  of  one  inch  iron,  contains  on  one  side  of  the  link 
8  X  8  =  64  circular  eighths ;  which,  being  multiplied  by  630  lbs., 
gives  40,320  lbs.,  or  18  tons."  * 

*  Rudimentary  Art  of  constructing  Cranes,  &c. 
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Splicing  Shackles^  Mooring  Swivels  and  Chains. 


Wewht  and  Value  of  Splldng 
gbacUes  fin  Cablm  of 


inch. 

H 


I 


I 


cwt.  qn.  ItM. 


4 

3 


1 
3 


2    3 

2    0 

1     2 

1    2 

1 

0 

0 

0 

0 

0 

0 


24 

14 

0 

0 

22 

0 

2  22 

3  20 


2 
2 
I 
I 


24 
4 

0 
1 


0    23 


5      D 


Weight  and  Valae  of  Moor- 
ing SwiTds. 


inch. 

n 


cwt.  an.  Iba. 

9    3    14 

2    14 

0 

0 


7 
6 
5 
3 
2 
2 
2 
I 
0 
1 


0 
0 


2  21 

3  0 


1 
0 


21 
10 


1  21 
3  8 
0    14 
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Weight  and  Value  of  MoarinK 
Chaini. 


3 

2| 

21 

2J 
21 

H 
Jl 


r 


cwu 

60 

55 

50 

45 

40 

35 

30 

25 

20 


Teat 


tons. 

108 
99 
90 
81 
72 
63 
54 
40 
30 


CO 


o 


£    s,    d. 

Large  shackles  for  cables  of  one  inch  and 

upwards      -  -  -  -2111  per  cwt. 

Large  shackles  for  cables  under  one  inch    2     5     7        „ 

Joining  shackles  for  cables  of  one  inch 

and  upwards  -  -  -1154        „ 

Joining  shackles  for  cables  under  one 

inch  -  -  -  -361,, 

Swivels  for  cables  of  one  inch  and  up- 
wards -  -  -  -    3    3     7 

Swivels  for  cables  under  one  inch  -    6    5    0 


To  find  the  weight  of  open  linked  chains. 

The  square  of  the  diameter  of  the  link,  raeasared  in  eighths 
of  inches,  will  give  the  weight  per  fathom  in  pounds. 
Stayed  chain  will  be  about  one-twelfth  more. 


To  find  the  weight  that  may  be  lifted  by  chain. 

Divide  the  square  of  the  diameter  of  the  links,  taken  in 
eighths  of  an  inch,  hj  eight ;  the  quotient  will  give  the  number 
of  tons. 

The  working  load  of  chains  should  not  exceed  one  third  of 
the  proof  strain. 
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Proof 
Strain. 

Siie 
Chain. 

tons. 

inches. 

9li 

^ 

81i 

24 

72 

2 

63i 

li 

55} 

IJ 

47i 

u 

40J 

li 

34 

li 

28i 

ij 

22J 

U 

18 

1 

133 

i 

10 

3 

H 

W 

7 

5 

S 

51 

^« 

4J 

i 

3i 

A 

Value 
p«r  cwt. 


£     s.     d. 
0  15  4 

»♦ 
w 
*) 
>* 
»♦ 
»> 
>♦ 

0  16     0 

f> 
0  16     4 

0  16     9 

0  17  10 

0  18     7 

1  0  1 
12  3 
1  2  7 
1     4  0 


Weight 

per  100 

fathoms. 


cwt 
243 

216 

192 

168 

147 

126 

108 

90 

75 

60 

48 

36 

27 

22 

18 

15 

12 

9 


Weight  of 

corresponding 

anchor*. 


cwt. 

100  to  88 

B7tO  75 

74  to  63 

62  to  52 

51  to  42 

41  to  ^5 

34  to  28 

27  to  22 

21  to  16 

15  to  12 

11  to    9 

8  to    6 

5jto    5 

4  to    3 

2ito    2 

IJto    1 


Proof of 
Anchors. 


tons. 
67  to  62 
61  to  56 
56  to  50 
49  to  43 
43  to  37 
37  to  32 
31  to  27 
27  to  22 
21  to  17 
16  to  13 
12  to  11 
10  to  8 
7to  6 
6to  5 
4 


Four  pounds  to  the  ton  is  about  the  scale  by  which  anchors 
are  supplied  to  ships. 

Dimensions  of  Lockers  for  200-fathom  Chain  Cable. 


Size. 

Cubic  feet. 

Size. 

Cubic  feet. 

Size. 

Cubic  feet. 

24 

355 

It 

180 

1 

73 

2i 

331 

u 

156 

I 

56 

2 

288 

li 

131 

i 

46 

n 

245 

li 

115 

\i 

a^ 

]   '?/ 

220       I 

h 

n 

99 

\ 

\ 
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Chain  cables  are  meant  to  be  worked  with  the  curves  of  all 
the  shackles  forward,  so  as  to  render  readily  round  the  bitts  and 
through  the  passages  on  being  veered.  This  is  a  necessary 
eondition,  and  must  be  remembered  not  only  when  handling  the 
cables,  but  also  during  surveys,  when  many  transpositions  take 
place.  **  Knuckles  aft,'*^  or,  in  other  words,  curves  forward  is  the 
rule. 

Before  putting  the  cables  in  the  Cghter,  mark  them  with  a 
piece  of  iron  wire  at  every  length,  commencing  from  the  anchor 
end.  Copper  or  spun-yam  soon  decay.  Put  wire  round  the 
stay -pin  of  the  link  next  abaft  the  first  shackle,  again  round 
that  of  the  second  link  next  abaft  the  second  shackle,  round  that 
of  the  third  link  next  abaft  the  third  shackle,  and  so  on.  Thus 
in  heaving  in  the  number  of  an  incoming  shackle,  or  at  any 
time,  the  quantity  of  cable  that  is  out  can  be  known. 

Put  the  cables  in  the  lighter  with  their  anchor  ends  at  the 
bottom,  ranging  them  side  by  side,  and  place  all  the  slips  and 
small  gear  separate.  Lay  the  lighter  across  the  bows,  and  take 
the  cables  in  through  the  inner  hawse  holes,  with  double  whips 
led  along  the  deck  outside  the  bitts. 

The  cable  ends  are  secured  to  chain  strops  (necklaces)  which 
in  sailing  ships  go  round  the  heel  of  the  main  mast. 

Chain  slips,  long  enough  to  reach  to  the  top  of  the  lockers,  are 
shackled  to  the  necklaces;  the  slips  are  stopped  up  and  down 
the  sides  of  the  lockers,  and  when  the  ends  of  the  cables  are 
connected  to  the  sHps,  and  the  tongues  of  the  slips  lashed  down, 
the  cables  are  faked  away  in  the  lockers.  The  ends  of  the  cables 
must  be  passed  down  through  the  compressors,  so  as  to  control 
the  cables  in  their  descent.. 

In  steam  ships  (the  shaft  interfering  with  such  an  arrangement 
as  we  have  described),  the  slips  are  secured  to  ring  bolts  in 
the  slfeepers  on  each«  side,  and  then  triced  up  as  above.  The 
object  for  doing  so  is,  that  the  end  of  one  cable  may  be  slipt 
altogether,  or  connected  with  another  without  disturbing  the 
whole  locker. 

The  gangers,  and  cable  enough  for  bending,  are  left  on  deck. 

The  stream  chain  has  generally  a  separate  locker. 

The  messenger  is  run  round  the  capstan  and  manger  rollers, 

the  turns  taken  out,  the  after  bight  placed  on  the  sprockets,  and 

the  rollers  being  at  their  aJietmoal  ^o^ivvim,  \\\ft  ends  are 
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adjusted  as  to  length,  and  connected  with  a  peculiar  splicing 
shackle. 

The  manger  rollers  are  moyeable,  so  that  thej  may  be 
adapted  to  the  gradual  stretch  of  the  messenger. 

If  the  Anchors  are  in  a  separate  yessel  from  the  cables,  put  the 
gangers  along  with  the  anchors,  and  place  the  waist  anchors  with 
their  stocks  on  end.  Should  the  stocks  have  been  already 
cleated,  let  the  upper  arms  be  upwards.  Big  both  davits  on  the 
same  side;  one  in  the  fore  part  of  the  fore  chains  for  fishing  the 
bower,  and  the  other  about  half  the  length  of  the  shank  before 
the  after  bill  board  for  the  waist  anchor. 

The  Fish  davit  is  rigged  with  a  long  tackle  lashed  to  the  mast- 
head pendant,  and  hooked  to  the  middle  eye  bolt  in  the  head  of 
the  davit  as  a  topping  lift;  a  large  double  and  double  stropt 
block,  and  another  single  and  single  stropt,  both  having  eyes 
large  enough  to  go  over,  are  placed  on  the  davit  end.  The  eyes 
of  the  fore  and  the  after  guys  are  then  put  over,  and  the  ends  set 
up  taut  with  a  lanyard. 

The  Fish  block  is  double,  double  stropt  into  a  large  hook,  and 
dragged  into  its  place  when  at  its  work  by  the  back  rope. 
The  fish  fall  is  rove  from  inboard  through  the  single  block  on  the 
davit  end  and  full  through  the  others,  ti^  standing  part  being 
made  fast  to  the  fish  block.  In  some  fitments  the  hauling  part 
of  the  fish  fall  is  carried  to  the  mast-head,  a  lufi"  is  placed  from  a 
bolt  underneath  on  the  bends  to  the  davit  ends  as  a  martingale, 
and  when  the  latter  tackle  is  eased,  the  fall  answers  the  purpose 
of  a  topping  lift.  These  are  the  usual  methods  of  rigging  the 
davit  f  but  when  it  is  erected  elsewhere  than  under  the  direct 
support  of  a  mast,  it  is  differently  fitted. 

For  the  Waist  anchor. — Rig  the  davit  head  with  fore  and  aft 
guys,  a  three-fold  block  for  the  purchase,  and  a  runner  block  for 
the  topping  lift.  If  there  be  no  good  place  for  a  step,  form  one 
with  cleats.  Bceve  the  runner,  place  the  davit,  lashing  the  hocl 
slackly  so  as  to  allow  for  topping;  make  the  runner  and  tackle 
fast  on  the  opposite  side  of  the  deck,  reeving  its  fall  through  a 
lead,  and  beluving  abaft.  Bceve  the  purchase  with  a  piece  of 
rope  as  large  as  the  cat  fall,  using  another  three- fold  block. 
Make  the  standing  part  fast  to  the  davit-head,  and  lead  the 
hauling  one  across  the  deck  through  a  lead  aft.  Steady  w^  \.Vw^ 
guys  and  lash  the  lower  purchase  block  on  \2aa  xi^^t  «i.^^  ^t  ^^ 

Q  3 


230  MANUAL  FOR  NAVAL  CADETS. 

shank  about  half  way  from  the  crown,  the  crown  of  course  being 
aft.  If  the  yards  are  up,  their  tackles  are  useful  on  each  end  of 
the  anchor  to  steady  it  and  keep  it  square;  if  not,  any  tackle 
outside  the  fore  rigging  on  the  upper  stock  will  do.  If  on 
weighing,  the  anchor  is  not  well  poised,  it  must  be  relashed. 
When  it  is  up  high  enough,  the  fall  is  belayed,  the  davit  topped 
by  the  runner,  the  stock  and  shank  painters  are  passed  and 
bowsed  to,  the  tumblers  are  raised  and  placed  under  the  shank, 
and  the  anchor  lowered  on  them  and  secured,  keeping  the  edge 
of  the  flue  well  on  the  bill  board.  The  upper  arm  is  confined  by 
a  slip  lashing,  and  a  tripping  strop  is  passed  round  the  lower 
one. 

If  the  ganger  is  in  the  lighter,  it  will  save  trouble  to  bend 
it  before  hauling  ahead. 

For  the  Bower  anchor — the  cat-fall  is  rove  from  inboard,  through 
ihQ  foremost  sheave  in  the  cat>head,  ihQ  foremost  in  the  cat-block, 
and  so  on  full. 

The  cat-block  is  iron  bound,  three-fold,  with  a  standing  large 
hook ;  and  the  fall  is  first  rove  through  its  fore  side,  that  the 
other  parts  may  not  ride  whilst  hauling  them  through,  when  the 
tackle  is  led  forward. 

The  Cat  is  hooked  Id  the  ring  of  the  anchor,  the  fish  to  the 
inner  flue,  and  a  tackle  put  on  the  upper  stock.  Whichever 
way  the  anchor  lies  in  the  lighter,  unless  it  is  raised  by  the 
tackles  simultaneously,  the  vessel  will  be  stove.  When  high 
enough,  the  topping-lift  brings  the  flue  on  the  bill-board,  and 
the  cat-stopper  and  shank  painter  are  passed.  All  these  stoppers 
or  painters  should  be  passed  so  that,  when  let  go,  their  ends 
will  be  thrown  downwards  ;  else  they  will  sometimes  come 
inboard  with  a  most  dangerous  jerk. 

The  cat  and  fish  are  unhooked,  and  a  similar  operation  per- 
formed on  the  other  side. 

The  bower  chains  are  hauled  out  of  the  inner  hawse  holes  by 
hawsers  led  through  leading  blocks  made  fast  on  the  stock  of 
their  anchors,  and  shackled  on  to  the  rings. 

The  object  of  the  stock-tackle  is  to  throw  the  lower  end  of 

the  stock  off  the  bow,  otherwise,  it  would  turn  inwards,  over 

the  slack   cable,  and  the  anchor  would  ^K)me  up  foul.      The 

omission  of  this  essential  duty  in  stowing  an  anchor  has  inter- 

fered  with  many  a  passing  cexti&cale. 
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Stream  anchors  are  conyenicntly  stowed  when  placed  flat  on 
the  deck  amidships  at  the  bows  of  the  boom  boats  ;  anywhere 
but  on  the  sheet  anchors.  They  are  usually  carried  out  by  a 
boom  boat ;  and  when  the  tackles  have  hoisted  the  boat  out, 
the  main  yard  and  fore-stay  are  immediately  available  for  hoist- 
ing out  the  anchor. 

The  outer  ends  of  the  gangers  being  shackled  to  the  waist 
anchors,  the  inner  ones  are  hauled  in  through  the  outer  hawse 
holes,  and  are  secured  inboard,  being  thus  ready  for  connection 
with  a  third  or  fourth  cable  when  requisite. 

The  lashing  of  a  ganger  carried  away  in  a  first  rate  when 
at  sea  in  a  gale  ;  the  bucklers  and  hawse  plugs  were  drugged 
out,  and  a  serious  amount  of  water  shipped  before  the  mischief 
was  remedied. 

The  bights  of  the  gangers  are  stopped  up  outside,  dear  of  the 
ports. 

The  buoys  and  buoy  ropes  are  now  put  on  the  anchors  ;  the 
bower  cables  are  hauled  in  taut  and  bitted.  Thus,  hook  a  block 
to  the  eye-bolt  which  is  over  the  bitt  head,  reeve  a  hook  rope  in 
it,  and  hook  on  the  cable  a  little  abaft  the  cross  piece  of  the 
bitts.  A  few  careful  observations  will  teach  the  very  link  that 
should  bo  hooked.  Light  forward  the  chain  ;  trice  up  the  bight, 
letting  the  after  part  fold  over  to  the  side  on  which  the  cable  is, 
and  then  throw  it  over  the  bitt  head,  as  in  figure  167  ;  the 
starboard  cable,  a,  being 'u;i7A  the  sun,  and  the  port  cable,  5, 
being  against  the  sun. 

Fig.  167. 


"^s^jM 


The  object  of  the  buoy  is  to  indicate  the  position  of  the  anchor 
when  on  the  bottoA  *,  and  the  buoy  rope  is  supposed  to  b^ 
equal  to  weighing  the  anchor,  in  the  e\Qt\k  Q*^  ^^^  ^^'^  V^vm^ 
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slippedf  or  the  cable  haying  parted.  Care  is  taken  that  th 
buoy  rope  is  not  longer  than  is  necessary  to  let  the  buoy  toata 
at  the  highest  time  of  tides  where  used. 

Hemp  cables  are  usually  made  with  a  shackle  spliced  into  on( 
1]  end,  and  it  is  well  to  fit  the  other  in  a  similar  manner.     {Fig 

'n  166.) 

When  supplied  with  splicing  tails,  the  end  is  unlaid  for  som< 
distance  ;  and,  after  leaving  length  enough  for  the  tails,  laid  u{ 
again.  It  is  now  open  enough  in  the  strands  to  admit  of  bein^ 
fidded  out  for  splicing.  Put  a  seizing  on  at  the  place  from 
whence  it  is  unlaid,  open  the  strands  of  the  tails,  taper  and 
plait  ,them  down,  finishing  with  a  piece  of  rope.  T&e  chain 
tails  are  puddened,  and  hitched  down  ;  then  proceed  with  the 
chain  and  rope  tails  as  with  a  common  splice,  expending  the 
ends  along  the  lay  of  the  cables,  and  seizing  them  down. 

Coil  hemp  cables,  both  in  the  lighter  and  tier,  right  handed, 
clenching  the  lower  end  in  the  heart  of  the  tier  to  a  chain  strop 
round  a  beam,  and  lashing  down  to  an  adjoining  one.* 


■y 
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CHAP   XIV. 

STORES    AND     PBOVISIONS. 
HOISTING  IN  SPABE  SPARS. 

Topmasts  of  large  ships  weigh  as  much  as  three  tons,  and 

should  therefore  be  hoisted  in  with  the  yards  and  stays. 

If  the  fore  ends  of  spars  take  the  fore  rigging  or  backstays,  a 

pull  on  the  after  main  brace  will  clear  them  ;  but  as  a  general 

I  rule,  it  is  a  sign  of  indifferent  contrivance,  and  it  certainly  is 

f  unsafe  to  touch  braces  when  yards  are  bearing  weights. 

%  In  slinging  spars  alongside,  wet  and  its  consequences  may  be 

■ij  avoided  by  running  a  large  hoop  up  on  the  spar,  stopping  the 

t  end  of  the  slings,  or  lashing  to  it,  and  turning  it  round. 

'\ 

;!|  *  In  fitting  out  and  paying  off,  large  ships  are  sometimes  placed  at  moorings 

'!>  where  they  take  the  ground  at  very  low  water  ;  so  that  unless  allowance  be 

made  for  this  possibility,  whilst  lashing  lighters  f^  the  night,  if  the  ship 

should  grouDdf  the  timbers  are  either  toiu  out  of  the  lighter,  or  else  lashings 

are  carried  away,  and  she  gets  adrift. 
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Booms  should  be  secured  with  strops  having  lashings  at  each 
end  ;  certainly  on  one  end  ;  long  lashings  passed  turn  by  torn 
are  very  tedious,  both  in  securing  and  casting  loose. 

In  hoisting  in  spars  that  are  in  the  water,  it  is  sometimes  not 
easy  to  see  that  the  tackles  are  properly  hooked  to  the  strops. 
Accidents  haye' happened  by  hooking  the  stay  to  one  bight  of  a 
strop  passed  twice  round  the  spar,  and  the  yard  tackle  to  the 
other  bight.  All  goes  well  whilst  there  is  an  equal  strain  on 
each  tackle,  but  on  easing  in  the  yard,  the  spar  rolls  suddenly 
out  of  the  strop.  The  heel  of  a  top-mast  went  through  the 
planks  of  the  deck  of  the  *  *  *  ♦  in  this  way. 

Provisions,  water  casks,  &c.  are  usually  hoisted  in  by  the 
**  quarter "  tackle  and  small  stay.  Jammed  fingers  on  deck, 
broken  heads  in  the  lighter  or  launch,  the  paintwork  outside, 
and  gang  boards,  will  all  be  saved  by  working  the  lower  block  of 
the  tackle  with  a  light  tricing  whip  on  the  yard.  The  stay  hooks 
to  the  cap  with  a  lizard  on  the  main-stay,  so  as  to  overlook  the 
hatchway. 

It  ia  well  to  fit  the  lower  block  with  a  second  strop  for  the 
quarter,  which  may  thus  be  unhooked  before  lowering  down  the 
hatch. 

In  putting  on  a  whip  for  the  quarter,  it  should  be  on  the  lift, 
and  bent  on  the  pendant  some  distance  down,  having  the  hook 
stopt  above  the  bend.  The  heavier  the  lower  block  of  the 
quarter  the  better,  as  it  will  overhaul  down  more  easily. 

In  hoisting  in  water  casks  that  have  been  rafted,  lift  them  with 
can-hooks  into  the  stem  sheets  of  a  boat ;  then  sling  them,  and 
much  delay  will  be  avoided. 

In  starting  water,  it  may  be  of  consequence  to  remember  the 
curious  fact  in  hydraulics,  that  more  water  issues  from  a  vessel 
through  a  short  pipe,  than  through  a  simple  aperture  of  the  same 
diameter  with  the  pipe ;  and  still  more  will  come  if  the  pipe  be 
funnel  shaped,  or  wider  towards  its  inner  extremity. 

All  lime  should  be  slaked  before  being  received  on  board. 
In  completing  provisions  and  stores,  when  stronghanded,  the 
more  lighters  that  can  be  had  the  better.  Every  yard  davit,  or 
other  projection  may  have  a  whip,  and  especial  working  party. 
The  lighters  must,  however,  be  stowed  with  reference  to  this 
simultaneous  clearance,  so  that  there  may  be  no  dela^  vsv  'W'akxx^'^ 
for  articles  that  should  be  stowed  in  ci^naiii  ot^<ct  \\\  >Jaa VOv\^- 
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Each  cask  has  its  contents  and  date  of  package  marked  on  it; 
and  the  proirisions  are  stowed  in  such  proportions  that* one  day's 
allowance  of  every  kind  can  be  got  out  without  breaking  bulk. 
The  newest  sort  are  placed  lowest,  and  all  casks  are  stowed 
bimg  up.  Billets  of  wood  ("  Dunnage  ")  are  packed  under  the 
*'  chines"  so  that  not  only  is  the  whole  stowage  made  secure  from 
the  danger  of  shifting,  but  a  sufficiency  of  fuel  for  the  ovens  is 
daily  forthcoming. 

A  press  of  work  such  as  this,  unavoidably  affords  opportunities 
for  trickery  ;  and  as  in  the  early  history  of  a  ship  there  are 
always  some  who  are  more  skilful  with  a  gimlet  and  piece  of 
straw,  than  with  a  marlingspike  and  piece  of  rope,  spirit  casks 
should  be  struck  down  and  secured  in  the  spirit  room  without  a 
moment's  delay. 

A  young  officer  will  find  stowage  of  holds  to  offer  a  suitable 
opportunity  for  learning  the  use  of  bale  and  butt  slings,  can- 
hooks,  levers,  wedges,  &c.,  besides  being  very  useful  in  carrying 
out  the  orders  against  naked  lights. 

The  keys  of  all  store  rooms  are  kept  in  the  first  lieutenant's 
cabin,  and  are  supposed  to  be  absent  from  thence  only  during  thi 
actual  issue  of  stores.  In  ships  where  the  bread  room  has  beei 
made  a  mess  place,  and  the  fore  store-rooms  a  lounging  place 
for  idlers,  the  natural  consequences  have  been  foul  air,  dirt,  anc 
danger.  From  such  causes,  the  ♦  *  ♦  was  twice  on  fire  during 
one  commission. 

The  engineers'  stores  are  in  such  constant  demand  when  undei 
steam,  that  their  store-room  must  be  kept  open  :  but  it  must  b( 
remembered  that  hemp  or  cotton,  &c.  with  oil  and  lamp  black 
&c.  (such  as  ** wipes"  for  instance),  generate  heat,  and  wil 
eventually  ignite  spontaneously  on  exposure  to  air. 

When  the  lamps  are  kept  in  order,  oil  "  lights  up  "  better  thai 
candles.  A  pint  of  good  oil  will  burn  eleven  hours  in  an  arganc 
lamp,  and  give  light  equal  to  that  of  three  six-mould  candles. 
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Admiralty,  in  Jan.  1B43. 

Lut  of  lie  avtragt  Cmtailt  and  Weiqhli  of  the  Jiffernil  Pachiga 
ttBd  Iron  Tartit  taualfy  jruyptuui  lu  Her  Majctiys  Ship*. 
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d«chpm™. 

P«:lu>g«. 

1 

Grou. 

T«., 

K.L 

ly 

lU. 

~Z^ 

IIh. 

Ibi. 

Biscuit 

Bag 

lis 

lU 

3 

112 

Pnnclieon 

cm. 

80* 

142 

662 

Hogshead 

54 

615 

496 

Rum    -      ■ 

Barrel 

3G 

90 

330 

AHhd. 
Kitdeikin 

63 

S30 

18 

213 

47 

166 

Small  Caik 

la 

ua 

110 

J 

Hue^bead 

»4 

106 

SS8 

1 

Barrol 

36 

426 

74 

353 

A 

While  Wine- 

\  llhd. 

25 

306 

63 

« 

Kildrrkin 

18 

47 

176 

^ 

Sn^Cask 

130 

32 

98 

1 
1 

SoItBocf    [ 

Ticrco 
Barrel 

afi 

50? 
355 

1!)S 
147 

208 

3 

Salt  Port   { 

Tisrto 
Bam-1 

341 

193 
13a 

320 

Barrel 

336 

388 

92 

336 

1 

Flour  - 

iHhd. 

294 

44 

250 

3 

Kilderkin 

1G8 

201 

j 

iUhd. 

1«8 
150 

339 

165 
183 

168 
150 

Suot     -      . 

Kilderkin 

2S0 

13S 

115 

Small  Cn.(k 

70 
S6 

132 

lU 

76 

56 

Bal^cl 

388 

52 

336 

liiiiiioa       . 

1  Hhd, 
Kiliiorkin 

224 

168 

SOO 

SmnllCnjk 

112 

140 

26 

l\\^ 

\ 

\ 
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MANUAL  FOB  NAVAL  CADETS. 


Description. 


Peas 


Oatmeal 


Sugar 


-  •< 


{ 


Chocolate 
Tea         -  { 


Vinegar  -  -> 


Tobacco  - 


/ 


Soap 

Lemon 
Juice 


Tongues 


m      « 


• 

Packages. 

C3 

s 

o 

Bus. 

Barrel 

5 

i  Hhd. 

3S 

Kilderkin 

2i 

Barrel 

71 

^Hhd. 

51 

Kilderkin 

o 

31 

Small  Cask 

9 

n 

2 

lbs. 

Barrel 

392 

iHhd. 

280 

Kilderkin 

168 

Small  Cask 

140 

»♦ 

112 

iHhd. 

108 

Small  Cask 

55 

Chest 

83 

i  Chest 

36 

Gals. 

Puncheon 

72 

Hogshead 

54 

Barrel 

36 

J  Hhd. 

25 

Kilderkin 

18 

Small  Cask 

12 

lbs. 

Hogshead 

242 

Barrel 

160 

iHhd. 

126 

Kilderkin 

83 

Barrel 

244 

J  Hhd. 

113 

SmallCa.sk 

55 

Case 

72 

i  Case 

36 

No. 

SmaUCask 

36 

»» 

24 

i» 

18 

»♦ 


\  \2\ 


Average. 

Gross. 

Tare. 

Net. 

lbs. 

lbs. 

lbs. 

376 

54 

322 

283 

43 

240 

193 

32 

161 

414 

54 

360 

307 

44 

263 

213 

32 

181 

146 

26 

120 

121 

20 

101 

465 

73 

392 

339 

59 

280 

216 

48 

168 

173 

33 

140 

142 

30 

112 

135 

27 

108 

71 

16 

55 

109 

26 

83 

52 

16 

36 

864 

140 

724 

662 

119 

543 

450 

88 

362 

317 

65 

252 

230 

49 

181 

152 

32 

120 

330 

88 

242 

225 

65 

160 

180 

54 

126 

121 

38 

83 

289 

45 

244 

141 

28 

113 

72 

17 

55 

183 

111 

72 

93 

57 

36 

200 

65 

135 

168 

78 

90 

146 

79 

67 

^^ 

\    A.T 

\    \^ 

t 

e  e 


q5 


a 
a 
o 

H 

B 

a 

a 
2 

§ 
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EMPTY  CASKS,  ETC 


Description. 


Tight  Water 
Casks. 


Mess  Utensils 


Bread  Casks 

Lemon  Juice 
Biscuit  Bags  •! 


Packagei. 


Leager 

Butt 

Puncheon 

Hogshead 

Barrel 

^  Hogshead 

Kilderkin 

Small  Cask 

»» 

Barricoe 

Kit 

Keg 

Can 

Barricoe 

To  hold  56  lbs. 

30 

20 

Cases,  whole 
half 
Largo 
Small 


Average. 


»♦ 


Length 
Inchef. 


59 
53 
41 
37 

31 
28 
25 

•  •  • 
... 

•  •  • 


... 
•  •• 

... 
... 


Capa- 
city in 
Gals. 


164 
110 
72 
54 
36 
25 
18 
12 
8 
10 


n 
n 

16 
12 
10 


Weight 
lbs. 


270 

176 

144 

108 

80 

62 

53 

34 

24 

25 

6 

6 

6 

16 

30 

25 

21 

42 

24 

2 

H 


ja. 


s 


6 


^ 


g 

2 

d 


HAHCAL  fOR  MATAL   CADBT8. 


Bo.  Na  1.  B. 

Do.  No.  a.    - 

Blue  Clolh  Trowaers, 


BlnD  Clolh  in   the 


51 


Do.  in  the  piece,  fur 
Trowsere,  Ho.  1.    1 

Do.  in  the  piece,  for  j 
J«cl;itB,  No.  2.  -   I 

Do.  ia  the  piece,  Toe  \ 
Trowsere,  No.  2.     1 

Dnck  in  the  piece      J 

FUnnel  io  the  piece  < 

White  knitted  / 

Worsted  Jackets    \ 

White  wove 
WorBted  Jackets 

Bine  wore 

Worsted  Jaekcts 


Large 
Small 

SmiUl 
Ijirgc 

Hmuli 
I-argB 


Snmll 

Small 
Large 
Small 


\  '»  \  »  \  ^  \  »  V  «\ 
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SLOP  CLOTHIKO,      {OoHtllaitd.) 


Blue   Bum   in  ihel 

Bluo  Serge  Frocks - 
Serge  in   ihcl 

Blonkuta 

Shirt!   -        -        -  { 


Hiuhing  Jackets    - 
Do.  TrowBerB  - 

Flnihing  in  the  piece 

Tor  Jackets  - 
Flashing  in  the  piece 

for  "DwserB 


Blue  Cloth  Jackels  ■ 
Blue  wQYO  Jackets  - 
White  knitted  du. 


Small 

Small 

Lnrgo 

gmall 
SnuAll 


lEalr  Bed 
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MABINE  NBCB8SABIES. 


Description. 


Foraging  Caps 


Gray  Cloth  Trowsers  f 
in  materials        -   \ 


Half-Boots    - 


■{ 


Packages. 

• 

Average. 

lure- 

ntln 

sFeet. 

a 

Gross. 

Tare. 

Net. 

Mea 

mei 

Cubii 

No. 

Barrel 

100 

115 

57 

58 

Bale. 

Large 

50 

32 

2 

30 

3     0 

Small 

12 
Pairs. 

8 

1 

7 

2     0 

Large 

12 

28 

1 

27 

1     1 

Small 

6 

14 

1 

13 

0     7 

Barrel 

50 

187 

73 

114 

JHhd. 

25 

98 

50 

48 

FORAGE. 

Hay  in  bandies  :  4^  lbs.  per  cubic  foot. 
Trusses  supposed  to  weigh  56  lbs.,  but  vary  from  52  to  58  lbs. 
Straw  in  bundles  3^  lbs.  per  cubic  foot,  vary  from  30  to  40 
lbs. 

Oats,  3*64  cubic  feet  per  cwt. 
Barley,  2*38        do. 
Wheat,  2*36        do. 


BELIOIOnS  BOOKS. 


Description. 


Bibles      . 
Prayer  Books 
Psalters   - 
Testaments 


Library  Books- 


Packages. 

w 

s 

c 
o 

Average. 

Measure- 
ment in 
Cubic  Feet. 

Gross. 

Tare. 

Net. 

No. 

lbs. 

lbs. 

lbs. 

ft.  in. 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

10 
10 
10 
10 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

28 
9 
4 
9 

0  7 
0  2 
0  1 
0     3 

Sets. 

Tiflrge 

For 

Frigates 

Small 

318 

253 

60 

193 

7   11 

173 

I  \\\ 

1 

148 

3.5 

.    SO 

113 

.     96 

4     8 

3  10 

\ 
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IBOIT  TANKS. 


re. 
in 
■eet. 

Detcription. 

Capacity  Id 
Gallons. 

Weight  when  empty. 

cwt.          qrt. 

lbs. 

ft.    in. 

Nal- 

600 

10            1 

14 

98     3 

Whole- 

„  2-        - 

500 

8           2 

16 

82     0 

.    n   3-         . 

400 

6           3 

25 

65     8 

„  4  New  - 

200 

4           2 

25 

33     2 

Half    < 

„  SBider 
„   6  Flat  - 

200 
193 

4           2 
6           1 

25 
20 

33     2 
32     4 

.    «  70Id    - 

200 

4           1 

24 

32  10 

Quar- 

r ,.  8-    - 

100 

2           3 

20 

16     6 

ter 

„   9  Rider 

100 

2           3 

20 

16     6 

„  10  Largo 

375 

6           2 

25 

61     8 

BUge   - 

„  1 1  Old 

264 

5           2 

2 

43     9 

,,  1 2  Small 

no 

3           0 

6 

18     9 

Bread  Tanks    - 

•  •  • 

r  Weight  to  be 

given 

Tanks  made  to  mould 

•  •  • 

\,     when  issued. 

r 

27 

0           2 

19 

Iron  Tar  Casks         { 

13 

0           I 

12 

L 

7 

0           1 

8 

Water  is  computed  at  210  gallons  per  ton. 
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Weight  of  Ftvaaioru  and  Stores  contpielt  far  a  Skip  of  each 
Bate. 


l°^7Z  I '. 

z, 

z 

7" 

Im 

W»ler        .       -       -       - 
Aachari  and  Stock!  -       . 

Woiri 

Mirlne  ud  Modtcsl  Slorei 

Seamen  wd  ihetr  ftr«l>. 
Including  offieeri'itorti 

Forc-maiH,  yard.,  br.      . 
lI»ln-ni.iU,rard.,*c.     - 

aggmgtnd  block.    -       - 
S.[l..con.pl6M-       .       - 

Baatinaln'l  and  cirpnitcr'i 
eluding  guoBOii'itorH  - 

13  II     ID 

M  1  a  0 

K  18    1    0 
WOOD 

10   »    1  17 

B3    t    0    0 

MM    OM 

»  0  0  a 
i»ii  1  0 

T 

1774    8    1    . 

1 
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Weight  of  ProvUitms  and  Stores  complete  for  a  Ship  of  each  Rate, 

(Continued.) 


Numtwr  of  Oum    -    - 

70 

M 

40 

S6 

Number  of  Mm     •    • 

6M 

\ 

m 

► 

S50 

S30 

tn.  ct.  qr.  Ibt. 

tn.  ct.  qr.  Ite. 

ta.ct.qr.] 

nM. 

ta.  ct.  qr.  Un. 

Provisions     for    four 

months     ... 

93  18 

2    0 

71    9 

2 

0 

50    OS 

0 

82  17  2    0 

Tare    .      -      .       - 

S3    4 

3    0 

18    2 

2 

0 

12  12  3 

1 

8    7  0    0 

4  montlM. 

4  monthi. 

Hwwks. 

UwMks. 

Water.       ... 

335    0 

0    0 

250    0 

0 

0 

153    0  0 

0 

86    50    0 

Tare   -       -       .       - 

66    0 

0    0 

50    0 

0 

0 

30    4  0 

0 

17    60    0 

Anchors  and  Stocks    . 

21  12 

0    0 

18  14 

2 

0 

16    3  S 

0 

9  16  0    0 

Chain     and     hempen 

cables       ... 

66    6 

0    0 

59    0 

2 

0 

45    3  2 

8 

29  18  0    0 

Wood  -       -       -       - 

20    0 

0    0 

15    0 

0 

0 

10    0  0 

0 

6    00    0 

Coals  .... 

55    0 

0    0 

30    0 

0 

0 

20    00 

0 

11    00    0 

Marine    and     Medical 

Stores      ... 

4    1 

2  14 

3    8 

0 

0 

2    9  1 

0 

1  11  2    0 

Purser's  slops  and  ne. 

cessaries   ... 

4  18 

0    0 

3  15 

0 

0 

8    1  1 

18 

2    8  3    0 

Seamen  and  their  ef- 

fects, including  offi- 

cers' stores 

89    7 

2    0 

68  15 

0 

0 

48    2  2 

0 

31  12  2   0 

Bowsprits    -       .       - 

10    3 

2    0 

8  19 

2 

0 

6  12  1 

0 

4    2  2    0 

Fore-masts,  yards,  &c. 

24  14 

1    0 

22    0 

1 

0 

17  17  0 

0 

10  17  1    0 

Main-masts,  yards,  &c. 

33    6 

3    0 

29    T 

3 

0 

22  19  1 ' 

^0 

14  19  3    0 

Misen -masts,  yards,&c. 

11     4 

2    0 

9  19 

0 

0 

7  16  2 

0 

4  16  2    0 

Spare  gear  ... 

14    6 

0    0 

13    7 

2 

0 

9  11  0 

0 

6    5  321 

Rigging  and  blocks     - 

59    3 

1    0 

56  14 

2 

9 

47    9  0 

0 

28    83    0 

Sails,  complete    . 

11  18 

3    0 

11    3 

2  20 

9    7  1 

0 

5  19  1    0 

Boats  and  their  gear   . 

10    2 

1  17 

8  17 

2  23 

8  17  2  23 

7  14  1  16 

Boatswain's   and   car- 

penter's stores  > 

83    6 

0    0 

66    1 

2 

7 

66    1  2 

7 

35  10  0    0 

Firehearth  .       .       - 

6  19 

2  10 

4  16 

1 

12 

3  16  3 

0 

3    0  17 

Armament     complete. 

including     gunners' 

stores        ... 

360  15 

1    0 

270  11 

3 

0 

205    5  3 

0 

105    8  1    0 

Total        -       -       . 

1393    7 

2  13 

1090    4 

2  15 

775  12  0 

1 

463    4  0  16 

1 

\ 

&  2 


JUNtUL  FOB  MATAL  CADETS. 


Wiighl  of  ProtUiau  and  StoracomjiUUjor  aShipoftachltaa. 

(CoDtiuned.) 


;™ir : : 

m 

i» 

'» 

u 

PcoilXaDi     tot     toiir 
T«re   .       .       .       - 

Anchornod  Stock.    - 
ClulD     aod     hempeo 
Ublfl       ■        -        ■ 

Wood-      -      -      - 

PoiHr-l  llopi  ud  M. 

SeamsD  ud  Itatir  af- 
ttctt.  Including  om- 

Bo-nirlll     .        -        - 
Fore-mull,  r-idi,  Ac. 

-Mllen.niJUti,jards,Sc, 
Sparc  gear 

niBalnssndblockJ     - 
gill.,coi«plMe    -      - 
BoUiVHt  their  K«r  - 

penWiilorei-       - 

Armuient    complete. 
Including     gonnerf 

a>  0  1   0 
es  no  0 

3S10  0    0 
M   Jl   0 

48  i;  0   0 

to  00  0 

OIBO    0 

1  ISO  0 

19    40    0 

IS  II  s  0 

10  18  0  11 

oiso  0 
1  nj  0 

3iao  0 

n   Bi  0 
sioi  0 

so  00  0 

a  90  0 

16    41    0 

ToUl       -       -       - 

see  ssM 

iU    9  1  91 

KTWO    4 

l».».4 

Inm  C\oti»<B't  OuaVna  <A  %a\v%>i;iuKB«. 


ORDNANCE. 


245 


CHAP  XV. 


ORDNANCE. 


Guns  are  composed  of  Iron  or  Oun  metal  Iron  guos,  being  less 
expensive  than  others,  are  nsed  where  lightness  is  not  of  conse- 
quence.* 

Oun  Metal  is  an  alloy  of  10  parts  of  tin  to  88  of  copper. 
Bronze  is  an  alloy  of  11  parts  of  tin  to  100  of  copper  ;  and  bell 
metal  consists  of  22  parts  of  tin  and  78  of  copper. 

Iron  ordnance  is  valued  at  about  15/.  per  ton,  and  Gun  metal 
at  about  4^.  per  lb. 

Guns  are  distinguished  from  each  other  bj  the  nature  of  their 
metal  and  weight  of  their  shot 

All  guns  are  cast  solid. 

A  gun  is  divided  into  five  principal  parts,  viz.  the  cascable, 
first  reinforce,  second  reinforce,  chase,  and  muzzle.  These  as 
well  as  the  minor  divisions  of  both  gun  and  carriage  will  be 
better  understood  by  the  adjo  ining  sketches. 


A  B.  Cascable. 

B  c.  First  reinforce. 

c  D.  Second  reinforce. 

o  E.  Chase. 

E  P.  Muzzle. 

1.  Button. 

2.  Button  ring. 

3.  Neck. 

4.  Neck  ring. 

5.  Neck  fillets. 

6.  Base  ring  and  ogee. 


7.  Vent  field. 

8.  Vent  patch  and  vent. 

9.  Vent  astragal. 

10.  1st  reinforce  ring. 

11.  2nd  ditto. 

12.  Dispart  patch. 

13.  Muzzle  astragal. 

14.  Swell  of  muzzle. 

15.  Muzzle  mouldings. 

16.  Face  of  the  piece. 

17.  Trunnions  and  trunnion  shoul- 

ders. 


*  For  much  of  the  informatioa  presented  in  t\i\»  cYi«^lQT,\^Ck«  «>\VXvqx  \\Vcv« 
debted  to  the  "Aide MSmoireJ* 

R  3 
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The  brackets,  transoms,  and  tracks  of  ships'  gun  carriages  are 
of  ehn:  the  axle-trees  are  of  oak. 

Fig,  169. 


Parts  of  a  Gun  Carriage, 


A.  Side. 

B.  Transom. 

c.  Fore  axle.tree. 

D.  Rear  axle-tree. 

B.  Quarter  rounds. 

P.  Steps. 

o.  Fore  truck. 

H.  Rear  truck. 

K.  Fore  axle-tiee  cleat. 

L.  Rear  ditto. 

M.  Stool. 

N.  Bed. 

o.  Horns. 

Q.  Cap  square. 

R.  Trunnion  box. 

s.  Eye  bolt  and  key. 

T.  Joint  bolt. 

u.  Breast  loop. 


V.  Bracket  bolt. 
w.  Rear  axle-tree  bolts. 
X.  Bed  bolt  and  bar. 
T.  Transom  bolt  and  bar. 
z.  Fore  axle-tree  stay. 

1 .  Train  loop. 

2.  Side   loop    and   riveting 

plate. 

3.  da  do. 

4.  Breeching  bolt  and  ring. 
6.  Fore  axle-tree  loop. 

6.  Rear  axle-tree  loop. 

7.  Linch  pins. 

8.  Side  cleat. 

9.  Dowel  pins. 

10.  Stool  bed  bolts. 

11.  Rear  loop. 


Fig,  170. 
External  appearance. 
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Fig,  171. 
Internal  appearance. 


Fig.  17«. 


Porto  0/  a  Carronadt. 

A  B.  Catcable.  d  b.  Musile. 

o  D.  Chase.  B  f.  Hash  rim. 

B  c.  Reinforce. 


I.  Elevating  screw. 
3.  Ditto  screw  box. 

3.  Neck. 

4.  Neck  ailets. 
fi.  Breeching  loop. 

6.  Breech  mouldings. 

7.  Base  ring  and  ogee. 

8.  Base  patch. 

9.  Vent  patch,  pan,  and  vent. 


Rings,  ffc 

10.  Dispart  and  step  sights. 

11.  Reinforce  ring  and  ogee. 

12.  Muscle  mouldings. 

13.  Dore  tail  to  rec^ve  dispart* 

14.  Muxsle  mouldings. 
lA.  Face  of  the  piece. 

16.  Curronade  loop. 

17.  Coin  patch. 


The  carriage  and  slide  of  68 -pounders  and  10-inch  guns  weigh 
about  33  cwt.;  the  common  carriages  about  9  cwt. 

As  the  elastic  force  of  the  powder  is  greatest  at  the  breach, 
that  part  of  the  gun  is  made  largest;  consequently  the  outside  of  the 
gun  is  not  parallel  to  the  axis  of  the  bore;  but  if  a  line  be  drawn 
from  the  cascable  along  the  top  of  the  gun  parallel  with  the  axis 
of  the  bore,  and  a  projection  which  will  touch  that  line  be  fixed 
on  the  gun  anywhere  in  the  direction  of  the  muzzle,  it  will  be  as 
easy  to  direct  the  bore  towards  an  object,  as  if  the  gun  were  the 
same  thickness  everywhere.  This  projcctioiL  \%  xSaa  DV»paTV«s^^ 
majr  be  found  by  taking  the  diameter  oi  \k<^'\>«A^  xm^^  wA  ^^ 

R  4 
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JP15F.  173. 
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Slide.  (JFi^r.  173.) 

1.  Groove. 

2.  Rear  chock  bolts. 

3.  Rear  chocks. 

4.  Side  loops. 

5.  Housing  ears. 

6.  Fore  chocks. 

7.  Horse  shoe  plate. 

8.  Fighting  bolts. 


Fig.  174. 


Carriage,  {Fig,  174.) 

1.  Joint  bolt. 

2.  Joint  chocks. 

3.  Pintail  bolts. 

4.  Pintail  plate. 

5.  Drop  bolt. 

6.  Elevating   screw 
plate. 

7.  Side  loops. 

8.  Rear  loops. 

9.  Nut  of   bolt  for 

groove  piece. 

other  part  of  the  gun  where  it  is  desired  to  place  the  dispart, 
subtracting  the  less  from  the  greater,  half  of  which  difference  will 
be  the  height  of  the  dkpart  on  that  part  where  the  less  diametei* 
was  taken.  This  may  be  done  by  taking  the  circumference  with 
two  pieces  of  thread,  dividing  each  into  three  parts  for  the  diameter, 
half  the  difference  of  these  diameters  being  the  required  height. 

Howitzers  have  no  dispart;  a  patch  on  the  muzzle  making  that 
part  equal  in  height  to  the  base  ring. 

The  Angle  of  Dispart  is  that  number  of  degrees  which  the 
axis  of  the  bore  would  point  above  the  object  aimed  at  when  laid 
by  the  surface  of  the  gun. 

The  Sights  are  two  notches  cut  on  the  upper  part  of  the  base 
ring  and  swell  of  the  muzzle. 

The  Line  of  metal  is  an  imaginary  line  drawn  along  the 
surface  of  the  metal  between  the  two  sights. 

The  Centre  of  metal  is  indicated  by  notches  on  the  side  of  the 
base  ring  and  swell  of  the  muzzle,  corresponding  with  the  axis 
of  the  piece. 

The  Tangent  scale  is  marked  with  degrees  for  elevation,  found 

by  multiplying  the  length  of  the  piece  in  inches  from  the  base 

ring  to  the  swell  of  the  muzzle  by  0*17455,  the  product  giving 

the  length  of  each  nearly.  By  subtracting  the  Dispart  from  this 

product,  the  length  of  the  tangenl  sca\fe  «i)oas^\Jafe  ^«jbq  ring  for 

one  degree  of  eleyation  wiH  b^  obtam^^ 
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The  Calibre  of  a  gan  is  the  diameter  of  its  bore. 

The  Axis  of  the  piece  is  the  centre  of  the  bore  lengthways. 

Windage  is  the  difference  between  the  diameter  of  the  bore. 
and  that  of  the  shot. 

The  Venta  of  all  ordnance  are  two-ninths  of  an  inch  in  diameter. 

The  tabular  length  of  guns  is  measured  from  the  base  ring  to 
the  muzzle,  and  is  exclusiye  of  the  cascable.  The  10-inch  and 
8 -inch  guns  haye  the  gomer,  or  conical  chamber,  and  a  less 
tliickness  of  metal  behind  the  charge  than  the  68-ponnders  and 
heavy  shot  guns,  as  may  be  observed  by  the  place  of  their  vent, 
which  is  in  the  base  ring. 

There  are  two  descriptions  of  10-inch  guns,  four  of  8-inch 
guns, and  three  of  68-pounders.  One  calibre  for  each  class;  but 
the  projectiles  used  in  the  8 -inch  gun  are  not  identical  in  the 
land  and  sea  services,  and  necessitate  different  Tables  for  the  two 
services. 

The  10-inch  hollow  shot,  or  naval  shell,  weighs  82  pounds; 
it  is  made  up  to  an  average  weight  of  86  pounds  for  firing 
by  filling  with  sand  and  plugging  it.     Same  for  land  and  sea. 

The  10-inch  shell  for  mortars  weighs  86  pounds,  and  contains 
4  pounds  13  ounces  of  powder;  burster,  2  pounds  10  ounces. 

The  10-inch  naval  shell  weighs  82  pounds,  and  contains  5  pounds 
9 J  ounces;  burster,  5  pounds  8  ounces.  The  external  diameter  is 
10" '01  greater  than  of  the  land  shell,  reducing  the  windage;  the 
thickness  of  metal  is  0"'296  less  than  of  the  land  shell,  hence  the 
difference  of  weight.  Hollow  shot  and  shell  for  guns  may  be 
distinguished  from  shells  for  mortars  by  being  made  without  ears. 

The  8-inch  hollow  shot  for  land  service,  weighs  about  47  pounds, 
being  in  fact  the  shell  plugged  ;  but  for  sea  service  56  pounds. 

The  8-inch  land  service  shell  weighs  empty,  46  pounds  ;  the 
naval  shell  weighs  empty,  48  pounds  ;  both  contain  the  same 
bursting  powder,  namely  :  2|  pounds  ;  the  difference  is  in  the 
diameter  of  shell  and  thickness  of  metal,  which  is  O''*065  greater 
for  land  than  for  sea  service. 

There  are  four  calibres  of  32-pounders  ;  viz.,  three  of  6"*41 ; 
one  of  6"-375  ;  five  of  e^'-SS  ;  and  four  of  6''-30. 

There  are  three  24-poundcrs,  having  no  diversity  of  calibre  or 
projectile ;  but  the  calibre  of  the  24-pounder  brass  howitzer  is 
O'lOS  less  than  that  of  the  iron  24-pounder. 

There  arc  two  calihrea  of  IS-poundcxa  •,  "^yl^^Vwq  qJI^'^'I^^^n 
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three  of  S"-I7.  Both  cUues  are  in  use  for  land  or  general  ser- 
Tice  ;  these  piojectUeB  being  alike  for  land  and  sea. 

In  the  clasaes  of  12-ponndcr»  C^oar),  and  9-poniiders  (fbnr), 
there  is  no  divenity  of  calibre  or  projectile  ;  but  the  calibia  of 
the  12-ponnder  brass  howitzer  it  0-043  less  than  that  of  the  iron 
or  brasi  IS-ponnder  gan.* 

Hortan  differ  irom  guns  in  being  ihorter,  thicker,  haTing  the 
tnuinionB  at  the  breech,  and  being  nsed  eolelj  for  the  pnrpoBe 
of  firing  shell.  Tbej  are  dietingnishcd  bj  the  diameter  of  the 
bore  and  neight  of  metal,  and  are  monnted  on  a  solid  framing 
of  timber  called  the  bed  (Jig.  176.).  Sea  serrice  mortars  are 
heavier  in  proportion  to  the  diameter  of  their  bore  than  those  for 
land  serrice.  He  19-inch  sea  mortar  weighs  101  cwt^  bed  83 
CWL  ;  10-inch,  53  ewt.,  bed  £5  cwt. 


The  gtrength  of  all  ordnance  is  tested  hj  firing  heaTj  chafes 
of  powder  and  shot ;  as  well  as  hf  hydraulic  pressure- 


Brass  mortars  and  howitzers  are  fired  twice  with  theii  chambers 
full  of  powder,  and  with  a  shell  —  the  former  at  an  elevation 
of  seTcnty-five  degrees,  the  latter  at  twelve  degrees.  Iron  mortars 
tie  tired  with  a  charge  equal  to  the  full  chamber,  and  with  a 
solid  shot  whose  diameter  is  similar  (o  that  of  the  shclL 
■  Haod^iook,  Field  SerTlce. 


IxBix—FroiffAargmo/ihtmdtrnmtitmtdlrm  OrAunKt. 


Kitun. 

L«iiftli. 

Wlt(M. 

a«p<. 

ft.      Id. 

cl. 

IbL    Ob 

Gum,  lo-inch      - 

9       4 

86 

SO     0 

„      B-iodi        -        - 

fl       0 

6S 

so   0 

e    10 

eo 

18     0 

8       0 

9! 

le   0 

6       81 

50 

14     0 

„     BB-pounder 

10     10 

113 

30     0 

111       0 

95 

18     0 

9       G 

88 

SS     0 

„      SS-ponndcr 

11        0 

98 

S8     0 

ID       0 

87 

as   0 

ff     IS^pocmdcT        '^ 

10       0 

e* 

S9     0 

10       0 

70 

as    0 

9       B 

67 

S3     0 

9       6 

as 

ai    8 

9       S 

9      7 

56 
S4 

SI    a 

11      B 

9       0 

46 

la   0 

8      0 

4BtoS0 

21     B 

;;;;:: 

8       6 

50 
45 

16     0 

8       0 

14     0 

8       0 

41 

IS     0 

40 

la   0 

39 

la    0 

10     0 

6       0 

as 

as 

9     0 

„      S4-pounder 

18     0 

3       0 

;;     ;;     :    : 

T        6 

37 
41 

10     0 

15     0 

„      18- pounder 

9       0 

43 

15     0 

8      0 

38 

15     0 

7      0 

32 

7     0 

"      ;;     -    - 

6      0 

20 
15 

7     0 

„      la-iKJunder 

8       6 

34 
33 

la    0 

12     0 
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Table — continued. 


Nature. 

Length. 

"Weight. 

Charge. 

ft. 

in. 

cwt. 

lbs.    OS. 

Guns,  12-pounder 

7 

6 

29h 
28} 

12     0 

„      9-pounder  - 

8 

6 

9     0 

>»            »♦          "        " 

7 

6 

26 

9     0 

W                      M                   -               - 

7 

0 

25 

9     0 

„      6-pounder  - 

8 

6 

23 

6     0 

>♦              w           "         - 

8 

0 

22 

6     0 

>»            >»          "        ■ 

7 

6 

21 

6     0 

»            »»          "        " 

4 

0 

20 

6     0 

»>           «          "        " 

6 

6 

18 

6     0 

M                      »»                  "               " 

6 

0 

17 

6     0 

Carronades,  68-poiinder 

5 

4 

36 

13     0 

„          42-pounder 

4 

6 

22 

9     0 

„          32-poander 

4 

0 

17 

8     0 

„          24-pounder 

3 

9 

13 

6     0 

„          18-pounder 

3 

4 

10 

4     0 

„          12-pounder 

2 

8 

6 

3     0 

„          9-pounder  - 

4 

0 

8 

2     4 

„          6-pounder  - 

2 

9 

4i 

1     8 

Guns,  24-pounder 

6 

0 

20 

6     0 

„      12-pounder 

6 

0 

21 

10     0 

„      9-pounder  - 

5 

6 

17 

8     0 

„      6-pounder - 

4 

11 

11 

5     0 

Howitzers,  10  inches     - 

- 

- 

41 

12     0 

„          8  inches 

- 

- 

21 

8     0 

„          5^  inches    - 

- 

- 

15 

6     0 

Mortars,  1 3  inches 

- 

. 

100 

20  11 

„       10  inches 

- 

. 

52 

9     8 

„        13  inches 

- 

. 

36 

9     0 

„       10  inches 

- 

• 

18 

4     0 

»              »» 

- 

- 

16i 

4     0 

„       8  inches 

- 

. 

9 

2     0 

»»            » 

- 

- 

H 

2     0 

GUNPOWDER. 


The  component  parts  of  Gunpowder  are  77  pounds  of  salt- 
petre, lOj  of  sulphur,  and  16  of  charcoal,  in  every  100  pounds. 
Cylinder  powder  is  made  from  charcoal  that  has  been  burnt 
in  iron  cjlinders.    Pit  powder,  from  iXvaX.  7i\iAR\i\i«a  Xs^tl  Xsvktox 
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in  common  pits.    1  pound  of  powder  measures  82  solid  inches. 
A  cubic  foot  weighs  58  pounds. 

Powder  is  marked  thus  :  L.  G.,  or  large  grain  ;  F.  Q.,  fine 
grain;  B.  A.,  for  rifle  arms  ;  R.  S.,  re-stoved.  Red  characters 
denote  the  best  quality  ;  white,  an  inferior  one. 

Whole  powder  barrels  contain  100  pounds;  half  barrels,  50; 
and  quarter  barrels,  25  pounds.  Filled  cartridges  are  stowed  in 
cases ;  the  wooden  cases  are  square,  copper-lined,  the  mouth 
being  secured  with  a  luted  bung,  as  well  as  a  lid.  Those  con- 
taining ** distant**  charges,  are  marked  with  black  letters  ;  those 
containing  *^fuU**  with  light  blue  ;  and  those  containing  **  re- 
duced" with  blue  letters. 

The  cartridges  are  also  known  by  their  number  of  bands  or 
** hoops;**  the  distant  having  three  ;  the  fuU^  two  ;  and  the  re- 
ducedf  one  hoop. 

The  metal  cases  are  hexagonal,  and  are  similar  in  contents 
and  marks  to  the  wooden  ones.  There  are,  however,  some 
which  for  convenience  in  stowage  at  the  bottom  and  sides  of  the 
magazine,  are  formed  otherwise. 

These  cases  are  made  of  a  composition  of  copper  and  tin. 

Ball  cartridge  is  packed  in  quarter  barrels  ;  and  blank  in  half 
barrels. 

The  charges  for  heavy  guns  are  usually  about  one-third  of  the 
shot's  weight ;  for  light  guns  about  one-fourth;  and  for  carron- 
ades  from  one-eighth  to  one-sixteenth. 

Dimensions  of  Powder  Packages, 


Nature. 

Whole. 

Hair. 

Quarter. 

inches. 

inches. 

inches. 

Barrel,  depth 

20 

16 

14 

^       diameter  - 

16 

13 

10 

Case,  length 

17 

13 

10 

„    breadth 

17 

13 

10 

„    depth  -        -        - 

20 

17 

14 

Wooden  cases  cost  about  1/.  1 5s.  each. 
Metal  cases  about  Is,  2d,  per  lb. 


254*  MANUAL  FOB  KAYAL  CADETS. 


SHELL. 

10-inch  shell  boxes  are  12,  8-inch  are  10,  and  6-inch  are  8 
inches  square.  The  bulk  of  100  10-inch  shell  boxes  is  about  87, 
of  100  8-inch,  64,  and  of  100  6-inch,  38  cubic  feet 

The  fuse  holes  of  shell  fitted  to  receive  metal  fuses  are  boached 
with  gun  metal,  and  are  in  such  cases  all  of  the  same  diameter. 

Metal  fuses  are  of  three  natures,  yiz.,  the  3-inch,  which  is 
driven  with  mealed  powder,  and  will  burn  seven  seconds ;  the 
4-inch,  which  is  driven  with  fuse  composition,  and  will  bum 
twenty  seconds ;  and  the  short  range,  which  is  also  driven  with 
the  composition,  and  will  bum  two  seconds. 

These  have  a  metal  screw  cap  ;  the  fuse  itself  is  screwed  in  to 
the  left,  and  the  cap  unscrews  in  that  direction. 

Two  of  these  fuses  may  be  connected  by  cutting  off  the  screws 
of  the  caps,  and  riveting  or  soldering  their  tops  together,  taking 
care  to  enter  the  longest  one  into  the  shell. 

Fuse  composition  is  made  with  3  pounds  4  ounces  of  pulver- 
ised saltpetre,  1  pound  of  sublimed  sulphur,  and  2  pounds  12 
ounces  of  pit  mealed  powder.  One  inch  is  supposed  to  bum  in 
five  seconds;  but  when  driven  with  mealed  powder  they  bum 
twice  as  much  in  the  same  time. 

BLUE  LIGHTS. 

Blue  lights  are  composed  of  1  pound  12  ounces  ground  salt- 
petre, 7  ounces  sublimed  sulphur,  and  2  ounces  of  red  orpiment. 
One  of  these  lights  will  bum  half  a  minute. 

LONQ  LIOHTS. 

Long  lights  are  composed  of  7  pounds  of  ground  saltpetre, 
1  pound  12  ounces  of  sublimed  sulphur,  and  8  ounces  of  red 
orpiment.     One  of  these  will  bum  for  six  minutes. 

SLOW  MATCH. 

Slow  match  is  made  with  slackly  laid  up  white  hemp  rope, 
which  18  dipped  in  a  solution  of  lime  water  and  saltpetre.    One 
jrard  will  burn  for  about  three  Viowa. 
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TORT  FIRES. 

Common  port  fires  are  composed  of  2  pomids  of  sublimed  brim- 
stone, 1  pound  of  mealed  cylinder  powder,  and  6  pounds  of 
pulverised  saltpetre.  One  of  these,  which  is  16  inches  long,  will 
bum  for  fifteen  minutes. 

BICKFORD*S  FUSE. 

Bickford's  fuse  is  a  tube  of  powder  sewn  round  with  tarred 
twine ;  the  outside  being  covered  with  pitch.  It  burns  at  the 
rate  of  twelve  feet  in  five  minutes,  and  is  not  to  be  extinguished 
even  by  water. 

SIGNAL  ROCKETS. 

Signal  rockets  are  composed  of  4  pounds  of  pulverised  salt- 
petre, 1  pound  of  sublimed  sulphur,  and  1^  pound  of  log-wood 
charcoal    They  are  of  1  pound  and  ^  pound. 

CONOREYB  ROCKETS. 

Congreve  rockets  are  driven  on  the  same  principle  as  signal 
rockets.  Their  case  is  of  wrought  iron,  and  may  be  used  cither 
as  shot  or  shell  rockets.  In  the  latter  case  the  fuse  is  adapted 
to  the  length  of  flight. 

They  occur  as  24,  12,  6,  and  3-pounders. 

CARCASSES. 

Carcasses  are  hollow  shot  perforated  with  three  holes,  filled 
with  a  composition  made  of  6*4  ounces  of  pulverised  saltpetre, 
2  pounds  8  ounces  of  sublimed  sulphur,  1  pound  14  ounces  of 
pounded  resin,  10  ounces  of  pounded  antimony,  10  ounces  of 
tallow,  and  10  ounces  of  turpentine.  They  are  fired  as  are  shell, 
and  are  almost  inextinguishable,  burning  about  ten  minutes. 

TUBES. 

Common  quill  tubes  are  filled  with  a  composition  of  mealed 
powder  mixed  with  spirits  of  wine  ;  the  heads  of  detonating 
tubes  with  a  composition  of  230  grains  of  chlorate  of  potassa, 
the  same  quantity  of  antimony,  and  73  grains  of  palvm^^ 
glass. 
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GUN  COTTON. 

Gun  cotton  is  made  by  dipping  common  well  cleaned  cotton 
about  thirty  seconds  in  strong  nitric  acid,  then  placing  it  in' 
water  which  is  often  renewed,  in  order  to  free  the  cotton  from 
the  acid  with  which  it  is  impregnated.  Care  is  then  taken  that 
all  the  knotty  particles  of  the  cotton  are  properly  disentangled, 
and  that  it  is  properly  dried.  After  this  the  preparation  is  ready 
for  use,  and  may  be  exploded  either  by  percussion,  as  fhlminating, 
or  ignition,  as  gunpowder. 

Cotton  in  its  unprepared  state  is  Lignine,  a  compound  of 
carbon,  oxygen,  and  hydrogen;  but  after  the  action  of  the  nitric 
acid,  we  find  another  element  present,  namely,  nitrogen,  a  sub- 
stance entering  into  the  composition  of  nearly  all  our  explosive 
bodies.  After  yarious  experiments,  it  has  been  found  that  when 
used  in  great  quantities,  only  one  half  of  the  equivalent  weight 
of  powder  is  necessary  to  produce  the  same  results;  but,  although 
well  adapted  for  mining  purposes,  it  is,  in  consequence  of  its 
attendant  dangers  by  friction,  percussion,  and  heat,  inapplicable 
to  military  purposes. 

FIELD-PIECE  CASRIAOES. 

The  field  carriages  for  naval  service  are  similar  in  construction 
to  those  for  land  service,  but  of  smaller  dimensions. 

Table  of  their  Weight,  Dimensions^  (fc. 


Weight  of  the     • 


Howitzer  carriage,  body  - 
„  „        wheels 

Howitzer  limber,  body    - 

wheels 
anmiunition 


»» 


»» 


/ 


Number  of  rounds  carried 
Diameter  of  wheels  (ft.,  inch.) 
Track  from  out  to  out  (do.^   - 


24  pounder. 


cwt.  qrs.  lbs. 

7  0  12 

2  3  20 

2  0  4 

2  3  20 

4  2  16 


\ 


20 
4      2 
4     ^ 


12-poiuider,  light. 


cwt.  qrs.    lbs. 

4  1  7 

1  3  26 

1  3  16 

1  3  26 

3  2  19 


\ 


24 

3      6 
3      8 


nXTAnox  <a  a  9-i>oi;in>EB  bsam  fooj) 


B.  Chwki,  or  Bru 

C.  AileliH. 

D.  Ogw. 

B.  Trunnion  IidIh. 

h1  Hpoin. 


J.  Tire,  orilnik, 

J.!  Tire,  or  Struk  bi 
a.  &e,orC»|«|u«, 

d!  Bnckot  bolu. 
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SHOT. 

Canister  shot  are  packed  loosely  in  tin  cases.  Grape  shot  are 
tied  together  round  an  iron  spike,  on  a  wooden  or  metal  tompion, 
and  are  thus  said  to  be  quilted;  the  number  and  weight  of 
these  balls  being  determined  by  the  size  of  the  guns  for  which 
they  are  intended. 

These  packages  are  stowed  in  wooden  cases,  which  wei^ 
about  25  pounds  each,  and  average  about  2  feet  4  inches  in 
length,  1  foot  in  depth,  and  1  foot  in  width. 

ShrapiieU  shell  is  similar  to  the  common  ones,  with  a  thinner 
crust  of  iron  filled  with  leaden  balls,  and  a  small  quantity  of 
powder;  and  the  fuse  hole  has  a  shoulder  to  receive  the  fuses 
made  expressly  for  this  projectile. 

Number  of  balls  in 

27 

41 

63 

120 

175 

225 


GETTING  IN  GUNS. 

For  taking  in  or  hoisting  out  'tween-deck  guns,  no  purchase 
that  can  be  rigged  is  so  quick,  safe,  and  convenient  as  the  davit, 
excepting  the  cat. 

But  the  cat  head  is  only  available  T^en  it  overlooks  a  port; 
the  davit  may  be  rigged  anywhere,  as  is  evident  in  the  case  of 
the  waist  anchors. 

Whichever  of  these  two  methods  be  adopted,  it  must  he 
observed  that  the  longer  the  slings  are,  the  less  will  the  lower 
purchase  block  nip  against  the  upper  port  sill.  If  the  cat  block 
be  used,  the  hook  should  stand  outwards,  and  whatever  kind  of 
purchase  be  used  in  working  guns  through  ports,  the  port  should 
be  lined,  and  the  port  lid  and  sweep  piece  unshipped. 

For  'tween-deck  guiiB,  a  hok  is  cut  through  the  plank  of  the 


6 

pounder 

9 

$f 

12 

»» 

18 

»» 

24 

)} 

32 

M 
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deck  OTerhead  in  a  line  with  the  centre  of  the  port,  and  some- 
thing more  than  the  length  of  the  gun  carriage  from  the  side ; 
through  this  the  eye  of  the  strop  of  a  damp  block  is  rove, 
which  is  toggled  on  the  deck  above,  and  wedged  nearly  close  up. 

The  runner  of  a  tackle  is  rove  through  a  block  on  the  other 
side  of  the  deck  looking  straight  into  the  clump,  led  through  the 
clump  and  clinched  into  a  good  hook;  this  is  the  gurnet  Its 
duty  is,  when  hoisting  in  guns,  to  hook  on  to  the  neck  ring  of 
the  gun,  and  when  the  button  is  as  high  as  the  lower  port  sill  to 
haul  the  breech  inboard  up  to  the  beam  of  the  deck  overhead, 
whilst  the  carriage  is  placed  under  it 

The  gun  is  slung  on  its  upper  side  by  a  pair  of  rope  slings; 
one  bight  of  which  goes  over  the  neck,  both  parts  being  seized 
together,  leaving  an  eye  large  enough  to  be  easUy  thus  placed; 
the  other  end  is  hauled  taut  along  the  gun,  and  a  lashing  is 
passed  round  slings  and  gun  outside  the  trunnions;  to  this  end 
the  purchase  hooks.  The  gun  is  hoisted  muzzle  upwards;  the 
gurnet  pulled  up;  the  purchase  let  go,  and  if  nicely  lashed  at  the 
right  spot,  the  trunnions  fall  right  into  the  boxes;  the  cap 
squares  are  turned  over,  the  forelocks  put  in  and  twisted.* 


TO  mo  A  TARD  PUBCHASB — SAT,  8TABBOARD  SIDE. 

Brace  the  main  yard  so  as  to  overlook  a  convenient  port;  line  that 
port;  unship  the  port  lid  and  sweep  piece,  and  then  measure  for 
the  gurnet  hole.  Top  the  yard,  hook  the  port  yard  tackle,  or  a 
rolling  tackle,  to  a  strop  on  the  mast  at  the  necklace,  reeving  the 
fall  there,  and  sending  it  on  deck.  Put  a  long  tackle  on  the 
starboard  yard-arm  from  the  cap,  hooking  it  to  a  strop  on  the 
yard  far  enough  out  to  plomb  a  lighter's  hatchway.  In  small 
ships  put  a  cross  lashing  on  the  bunt  of  the  yard  round  the  mast; 
haul  taut  all  the  gear,  and  have  the  heel  of  the  boom  well 
secured.  It  is  not  singular  to  shake  the  lee  one  off  whilst  hoist- 
ing in.  Eeeve  a  set  of  top  tackle  gear  on  the  deck,  running  the 
top  block  down  the  pendant  close  to  the  upper  top  tackle  block, 
and  rack  it  there.     If  the  yard  is  forward,  send  the  starboard 

*  A  ship  in  a  gale,  not  many  years  since,  pitched  a  forecastle  gun  through  a 
port,  in  consequence  of  the  forelocks  having  worked  oat. 

B  3 
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main-top-sail  buntline  down  abaft  the  main  yard,  and  a  doable 
whip  from  the  main  lift  put  on  in  a  line  with  the  strop  of  the 
preventer  lift;.  Trice  the  top  block  up  with  the  whip,  and  the 
pendant  with  the  bnntline.  Secnre  the  pendant  oyer  the  main 
cap,  putting  some  mats  between  them.  Lash  the  top  block 
round  the  main  yard  alongside  the  strop  of  the  preyenter  lift, 
and  cut  the  racking.  Put  a  whip  on  the  lower  block  from  the  off 
side  of  the  lighter  to  round  the  purchase  down  with,  and  work  its 
fall  on  the  deck  of  the  ship.  Lash  a  long  tackle  on  the  foremost 
pendant  starboard  side  for  the  gurnet.  If  the  top  tackle  &11  is 
short,  let  down  the  pendant;  and  if  the  yard  is  small  and  the 
weight  to  be  raised  great,  tail  the  fall  and  cany  it  through  a 
leading  block  at  the  upper  top  block  to  the  mast  head,  and  thence 
to  the  deck. 

Another  way  to  rig  the  gun  purchase  is  to  arrange  everything  as 
before  described,  but  omitting  to  lash  the  top  block,  and  putting 
a  runner  and  tackle  on  the  yard  for  an  outhauler  ;  then  lash  the 
runner  block  at  the  yard  arm,  pass  the  runner  over  the  mam  cap, 
rounding  the  tackle  close  up,  and  securing  the  runner  round  the 
mast  head;  make  the  lower  block  of  the  tackle  fast  to  the  top- 
block;  haul  out  on  the  tackle  until  the  purchase  plombs  the 
hold  of  the  lighter;  when  the  gun  is  up,  ease  in  the  tackle,  and 
so  on. 

In  hoisting  guns  out  with  this  purchase,  the  purchase  is  eased 
in  far  enough  to  plomb  the  port;  and  when  the  gun  is  weighed, 
the  runner  tackle  is  hauled  out  far  enough  to  admit  of  lowering 
it  into  the  vessel  alongside. 

In  most  cases  where  this  kind  of  purchase  is  made  use  of,  there 
is  more  strain  on  the  runner  tackle  than  is  quite  safe;  especially 
when  the  lighter  is  not  an  open  one,  and  the  purchase  has  to 
plomb  her  hatchway. 

Heavy  main  deck  guns,  such  as  a  frigate's,  are  far  more 
easily  and  safely  handled  through  the  ports  than  the  skids.  In 
the  latter  way,  the  lifting  purchase  seldom,  if  ever,  plombs  the 
carriage  ;  the  gun  binds ;  jiggers  and  hand  spikes  are  required  ; 
and  with  a  double  strain  on  the  gear  it  is  dragged  on  or  off  the 
carriage  both  in  coming  in  and  going  out,  to  say  nothing  of  the 
additional  ten  feet  hoist  Top  tackle  gear  mat/  stand  this,  but 
a  lannch*s  purchase  is  not  equal  to  it.    It  lightens  work  very 
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much  if  the  axles  and  inlidet  of  tracks  are  cleaned  and  greased 
before  taking  the  guns  in. 

If  there  be  delay  aboat  carriages,  and  time  presses,  lower  the 
guns  on  the  deck,  potting  tracks  on  the  tnumions  as  they  are 
being  lowered. 

In  throwing  guns  over  board  when  on  shore,  buoy  them  with 
the  tracks  and  breechings. 

A  brig  which  was  too  small  to  admit  of  a  derrick  being  rigged 
was  thus  quickly  and  efficiently  fitted  in  raising  the  guns  of  the 
«*  Formidable."  A  spar  was  formed  with  two  parts  of  the  chain 
cable,  dove  hitched  round  each  mast  head,  the  after  ends  set  up 
at  the  stera,  and  the  foremost  ones  over  the  bows  through  the 
hawse  holes.  A  top-gallant  yard  from  the  ship,  being  lashed 
fore  and  aft  at  the  mast  heads,  assisted  to  prevent  them  firom 
bemg  drawn  together.  The  purchase  was  lashed  on  the  span, 
and  worked  oyer  the  side. 


CHAP.  XVI. 

BOATS. 

Boats  are  either  clinker^  carvel^  or  diagonally  built. 

Carvel  and  clinker  are  timbered;  in  the  former  the  planking  is 
smooth  (flush).  In  the  latter,  the  upper  strakes  overlap  the 
lower.  Diagonals  are  not  timbered,  but  the  planking  is  double, 
rising  in  opposite  directions  from  the  keel  at  an  angle  of 
about  45°. 

Launches,  barges,  pinnaces,  and  paddle  box  boats  are  diagonal, 
and  mostly  made  of  mahogany. 

Cutters,  gigs,  jolly  boats,  &c,  are  clinker,  and  of  elm. 

The  value  of  launches  is  about  10/.  less  than  4  times  their 
length  in  feet ;  the  price  in  building  about  ^,  and  of  materials 
about  J. 

The  value  of  barges  and  pinnaces  is  about  2^  times  theis 
length  in  feet 

B  4 
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The  valne  of  cotters,  &c^  abont  1/.  U.  a  foot. 

A  large  repair  costs  about  1^  a  foot  in  a  launch.  Barges 
s(»newhat  less.  They  are  fitted  with  chain  slings  for  hoisting, 
and  the  ring  in  the  centre  of  those  of  the  quarter  boats  is  nsnallj 
altered  on  board  to  a  hook. 

The  ping  holes  should  be  fitted  as  a  small  leather-hinged 
hatch,  opening  downwards,  and  the  rubbing  pieces  on  the  bilges 
made  deep  enough  to  be  pierced  with  holes,  so  as  to  admit  of  a 
man's  holding  on  hy  them  when  the  boat  upsets. 


Fig.  178. 


The  mast  steps  are  best  made  of  two  iron  lugs,  haying  a  bolt 
rove  through  them,  the  heel  of  the  mast  being  iron  plated  on 
each  side,  and  scored  out  across  the  bottom,  to  the  size  of  the  bolt. 
When  the  heel  is  brought  against  the  bolt,  which  is  done  bj 


unshipping  the  next  thwart,  the  mast 
is  easily  stept  by  a  very  few  hands 
with  the  halyards  led  forward.  (,Fig, 
178.) 

Many  of  the  large  boats  are  fitted 
with  pipes  which  step  into  holes  in  the 
bottom,  directly  under  the  windlass : 
these  are  made  use  of  when  it  is  re- 
quired to  carry  such  a  weight  under  the 
boat  as  she  could  not  bear  at  the  stem. 
{Figs.  179,180.) 


Fig.  179. 
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Fig,  180. 


Weights  and  Tonnage  of  Boats  by  Builders*  Measurements, 


Boat. 

Length. 

Tonnage. 

Weight. 

feet. 

cwt. 

Launch 

42 

18 

5     0     0 

Finnace  Lannch    - 

42 

14 

4     2     3 

M                      »»                " 

38 

m                    m 

3     6     3 

»»                      »> 

36 

12 

3     4     0 

f»                       l» 

34 

- 

2  14     2 

Barge  -        -        . 

35 

- 

1  14     0 

»»     "        *        " 

32 

- 

1  11     0 

Finnace 

32 

7 

1   11     0 

f»      "        "       " 

30 

H 

1     8     0 

»i      "        "        " 

28 

1     5     2 

Cutter  -       -        - 

30 

. 

0  18     0 

M           ■               ■               " 

28 

0  16     0 

W           '               "               " 

25 

3J 

0  11     2 

»»           "               *               " 

23 

0  10     2 

Gig      -       -       . 

32 

- 

0     8     3 

i»       "       "       ~ 

28 

0     6     3 

Cutter  -        -        - 

20 

0     8     2 

J0U7    - 

18 

- 

0     7     1 

M                "                "                " 

16 

- 

0     6     0 

Dingy - 

14 

«                    B 

0    4     2 

»f      -        -        - 

12 

. 

0     3     1 

Gig      -       -       - 

22 

- 

0     5     0 
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Coppering  of  a  A2'foot  Pinnace  launch. 

Height  of  coppering  3  ft.  4  iiu  aft,  3  ft.  lin.  forward. 
Bottom,  78  16-oz.  sheets  ;  30  lb.  nails. 
Keel,  8  28-oz.  sheets ;  8  lb.  nails. 
Weight  of  boat  thus,  4  tons  16*1  cwt 


Fig,  181. 


The  iron  bowsprits  which  are  fitted 
to  boom  boats,  are  only  intended  for 
use  when  the  gun  is  mounted ;  and 
should  inyariably  be  unshipped  before 
going  alongside.  The  least  collialon 
will  materiallj  injure  the  stem. 

Unless  fitted  so  as  to  pivot  in  lugs 
on  the  breast  hook,  thej  are  most 
difficult  to  ship  in  a  sea  way,  and  th^ 
attempt  is  frequently  attended  with 
loss.  Pin  the  heel  first,  and  turn  the 
point  oyer  with  the  jib  halyards. 

For  general  purposes,  wooden  bow- 
sprits are  found  to  be  a  great  means  of 
saving  repairs.    With  these  provisions  for  the  stem,  and  the 
shoeing  on  the  heel  of  the  mast,  the  equipment  of  boom  boats  is 
perfection. 

Li  fitting  gun  slides  for  boats,  if  the  hole  through  which  the 
bolt  that  connects  the  slide  with  the  thwart  reeves  be  made 
oblong  instead  of  circular,  the  gun  may  be  lowered  without  being 
dismounted.  Run  the  gun  forward  (say  bow  gun)  :  a  few  hands 
can  support  the  after  end  of  the  slide;  whilst  the  thwarts  are 
unshipped,  lower  that  end  of  the  slide,  and  let  the  gun  run 
down.  To  raise  the  gun  ;  run  it  up,  raise  the  after  end  of  the 
slide,  and  ship  the  thwarts. 


HOISTING  IN  AND  STOWING  BOOM  BOATS. 

The  large  screw  ships  have  two  launches,  which  must  be 
stowed  abreast,  and  well  aft,  clear  of  the  ftinnel.  In  this  case 
the  booms,  t.  e.  the  spare  topmasts,  hand  masts,  fish  pieces,  &C., 
are  stowed  on  each  side,  as  close  as  may  be  safe  to  the  ftmnel 
casing,  and  the  crutches  secured  to  the  deck  outside  of  them. 
The  top-sail  yards  lie  undex  tb.^  bo&t  outside  these  crutches. 
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Tho  main-stay  ** looking**  80  much  up  and  down  requires  no 
span;  its  pendant  is  nm  np  through  the  fore  part  of  Inbbors'  hole, 
and  hooked  round  the  heel  of  the  top-mast  to  its  own  part,  or 
to  the  main-yard  slings. 

The  fore-stay  pendant  hooks  to  a  strop  underneath  the  after 
part  of  the  fore-top,  and  is  guyed  aft  to  the  main-top  by  a  span,  so 
as  to  plomb  tho  place  where  tho  bow  of  the  boat  is  to  be  stowed. 
The  longer  this  pendant  is,  or,  in  other  words,  the  longer  the 
span,  the  better  ;  and  every  inch  is  of  yalue. 

In  the  course  of  a  series  of  experiments  made  under  the 
direction  of  Mr.  Tinmouth,  with  the  riew  of  ascertahiing  the 
properties  of  spans,  the  ropes  were  ar- 

ranged  with  different  lengths  of  bight,  as     *£     _ ' 

in  the^.  182.     It  was  found  that  whilst 

rope  of  a  certain  size  broke  with  a  strain 

of  7  tons  when  at  an  angle  of  31^^  the 

same!  sized  rope  carried  away  with  a 

strain  of  6^  tons  when  at  an  angle  of 

29^®.     From  these  and  similar  results 

he  concludes  that  where  a  span  is   so 

placed  as  to  have  a  less  angle  than  30°, 

the  strength  of  the  two  parts  of  rope  ^P*°* 

or  chain  of  which  it  is  composed,  is  less  than  the  strength 

which  one  such  part  would  have,  if  placed  in  a  direct  line  with 

the  strain. 

This  reasoning  applies  not  only  to  spans  such  as  are  used  in 
hobting  in  boom  boats,  but  also  to  slings  of  all  kinds,  and  espe- 
cially to  the  important  subject  of  mooring.  As  applied  to  the 
latter,  the  properties  of  the  span  have  already  been  scientifically 
discussed,  **  and  may  be  practically  shown  by  stretching  a  small 
line  between  two  points,  and  suspending  a  weight  in  the  middle; 
ascertaining  what  weight  it  will  bear,  and  afterwards  trying 
what  the  same  line  will  boar  vertically.  The  latter  will  be  the 
ship  at  anchor;  the  former  the  one  moored."  ♦ 

The  runners  and  tackles  are  used  for  hoisting  in  heavy  boats; 
but  as  the  runner  is  inconveniently  long,  it  is  usual  to  reeve 
some  spore  rope  as  a  launch's  purchase.  This  is  arranged  in 
much  tho  same  way.    A  double  block  is  spliced  into  a  pendant, 

•  Heaving  down  the  **  Melville.**    C&plaiu  \!Laxx\%,Y^^. 
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and  the  fall  is  rove  through  another  double  block;  or  else  it  18 
rove  through  a  double  and  single,  according  to  choicer  The 
pendant  is  rove  through  either  a  smooth  round  thimble  or  a 
dump  block,  which  senres  the  purpose  of  a  lizard  in  guying  the 
purchase  out  to  the  lower  yard-arm.  These  are  fitted  with  strop 
and  toggle,  or  with  double  tails.  The  end  of  the  pendant  is 
spliced  into  a  hook  and  thimble,  and  when  triced  up  is  passed 
oyer  the  cap  and  hooked  to  its  own  part  Lower  reef  tackles 
when  tailed  are  verj  useM  for  tricing  up  runner  tackles,  and 
we  have  already  said  that  top-sail  buntlines  answer  well  for 
pendants.  Heayy  launches  have  four  ring  bolts  at  each  end; 
and  it  is  sometimes  thought  advisable  to  use  not  only  the 
runners  and  stays,  but  also  the  yard  and  long  tackles,  dis- 
tributing these  tackles  among  the  several  ring  bolts.  It  may  be 
allowable  to  remark  that  there  is  a  practical  difficulty  in  keeping 
an  equal  strain  on  all,  and  that  if  the  large  tackles  carried  away, 
the  small  ones  would  not  support  the  weight.  However,  it  is 
certainly  well,  when  there  is  much  scending  motion,  to  carry  the 
main-yard  tackle  forward,  and  the  fore  one  aft  in  the  boat;  and 
in  rolling  to  have  stout  slip  ropes  through  the  ports.  Merely 
tossing  a  boat  out  or  in,  during  fine  or  previous  to  bad  weather,  is 
such  a  trifling  operation,  that  it  seems  unaccountable  why  boats 
should  be  left  in  the  water  for  any  considerable  period,  especially 
at  night;  but  it  becomes  a  grave  afifair  when  a  heavy  launch  is 
scending  in  a  sea  way  from  imder  the  main-yard  to  the  fore; 
and  too  many  precautions  can  scarcely  be  taken. 

In  securing  the  tails  of  lizards,  they  should  be  passed  twice 
round  the  yard-arm,  but  not  round  the  pendant.  If  a  whip  is 
used  for  tricing  up,  see  that  the  end  of  the  bend  is  so  short  that 
it  wiU  not  get  into  the  block.  Place  the  yards.  In  large  ships 
spread  is  a  greater  consideration  than  topping:  in  small  ships 
it  is  necessary  to  top  them.  Put  on  preventer  lifts  or  top 
burtons,  and  when  the  trusses  and  lee  rolling  or  yard  tackles  are 
taut,  pull  aU  the  lifts  and  top-sail  sheets  taut  Back  the  fore- 
yard  up  with  a  tackle  or  two  parts  of  a  hawser  from  the  bow- 
sprit cap  to  the  yard-arm;  and  when  it  is  fast,  check  the  opposite 
fore  brace.  Boom  jiggers,  especially  the  fore  ones,  are  fre- 
quently forgotten  in  bracing  yards  in;  and  before  the  yards 
are  secured,  ^they  should  be  bo  free  from  restraints  as  to  look 
to  their  work  in  a  stiaigbt  \me. 
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In  hooking  on  in  the  hoat,  lee  the  tnrni  ont  of  the 
tackles;  andinhookingon  the  ftayi  aloft, remember  that     *^'    ^  ' 
launches  have  come  down  in  consequence  of  the  staj 
haying  been  hooked  with  a  kink,  although  the  hooks 
were  of  faultless  construction  and  proportion.  (Fig,  1 83.) 
Put  luffs  on  the  off  side  anchor  stock  and  main 
rigging  for  hauling  the  boat  oyer  with.    If  there  is  a 
choice,  put  the  short  leg  of  the  fore  slings  forward. 
The  objection  to  short  spans  with  rope  applies  also  to 
chain;  and  slings  may  be  lengthened  with  some  stream 
chain  shackles.    Four  hands  will  be  sufficient  in  the 
boat,  after  she  is  baled  out  and  prepared  for  hoisting. 
Lead  the  falls  so  that  the  men  will  nerer  be  under 
the  boat  when  she  is  over  the  deck.    Ilave  leading 
men  to  pass  lizards,  connect  ends  of  purchases,  stop- 
per, and  belay;  as  weU  as  seconds  to  the  belaying  men.         Fool 
wliose  duty  will  be  to  "  light  to,"  whilst  taking  the         **®^ 
turn,  and  pay  the  fall  clear  in  lowering.    Working  on  an  upper 
deck,  it  answers  well  in  coming  in  to  put  the  men  belonging 
to  the  fore  part  of  the  ship  on  the  main-yard,  and  those  belong^g 
to  the  after  part  on  the  fore-yard,  as,  when  the  yards  are  high 
enough,  all  hands  will  be  on  their  own  stations  ready  for  stays 
or  other  duty. 

Run  the  slack  of  the  stays  in  as  the  boat  rises,  yet  without 
bending  her  to  the  side.    When  there  is  much  slack  left  to  run 
away  with,  the  chances  are  in  favour  of  a  bight  getting  well  into 
the  swallow  of  the  lower  block  before  the  men  can  be  stopped; 
the  boat  will  then  be  carried  in  by  one  part  of  rope,  and  a  heavy 
surge  is  then  inevitable.    The  men  in  the  boat  must  be  warned 
to  sit  tight,  and  then  the  stays  lot  go.    The  higher  the  yards  are 
hoisted,  the  greater  will  be  the  strain  on  the  fore-yard.    Com- 
mence easing  in*  the  fore-yard  as  soon  as  the  fore-stay  is  bearing 
weight    When  the  keel  is  high  enough  to  clear  the  crutches, 
haul  over  with  the  off  guys.    If  the  boat  is  [.required  to  go 
forward,  slack  the  main-stay;  if  aft,  the  fore-stay.    If  there  are 
two  launches,  hoist  the  off  side  one  in  first ;  don't  wait  for  a  few 
inches  as  to  fore  and  aft  line;  go  on  with  the  other,  and  com- 
plete the  duty  afterwards  with  the  stays.    In  hoisting  out,  take 
the  nearest  launch  first,  for  reasons  mentioned.  qA^^'h^.    Ttt^ 
purchase  should  be  triced  up  and  TisiS^iooYftdL  ^Caa  VaaXAS^  '"^^'^Ba* 
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done  its  duty,  without  waiting  for  stays,  and  the  men  who  are 
stationed  at  the  lizards  should  remain  in  the  futtocks  readj  to 
inspect  or  disconnect  their  gear.  If  braces  and  tackles  are 
satisfactorily  arranged,  put  bracing  in  and  hoisting  marks  on 
the  gear,  remembering  that  the  higher  the  boat  is  hoisted,  not 
only  is  there  more  time  occupied,  but  the  fore-yard  is  more 
strained.  The  officer  carrying  on  forward  is  too  frequently 
changed  in  his  station  to  be  enabled  to  tell  by  the  eye;  but  a 
boatswain  of  the  genuine  kind  will  pride  himself  on  grazing  the 
waist  nettings. 

When  hoisting  out  in  a  tide  or  sea  way,  have  a  boat-rope 
passed  from  forward  led  outside  all,  and  bent  to  the  boat  before 
she  touches  the  water. 

Yard  tackle  pendants  become  yery  much  injured  in  the  splice  of 
the  eye  by  wet,  and  the  &lls  by  chafe  when  kept  aloft ;  besides 
being  no  handier  than  when  kept  on  deck  with  a  whip  on  the  yard 
for  their  use.  If  kept  on  deck,  fit  the  end  with  a  thimble  and 
hook,  and  have  a  strop  made  of  two  parts  of  rope  marled  together 
in  the  thimble,  with  a  thimble  in  its  bight  large  enough  to  take  the 
hook.  Make  this  strop  long  enough  to  go  round  the  yard,  bend 
the  yard  whip  two  feet  down  the  pendant,  and  stop  the  strop  up 
on  the  whip. 

Top  burtons  are  usually  used  for  preventer  lifts,  and  are  difl5- 
cult  to  carry  out  to  the  lower  yard-arms,  especially  when  topped 
much.  A  spare  lift,  formed  of  a  piece  of  thick  rope  having  a 
hook  and  strop  with  a  thimble  at  each  end,  has  been  found  to 
answer  welL  This  is  kept  middled  over  the  lower  cap.  When 
required,  one  end  is  hauled  out  to  the  yard-arm  by  a  small  line, 
the  strop  passed  round  the  arm  and  hooked,  whilst  the  other 
end  is  set  up  with  a  lanyard  in  the  top.  If  the  topmen  neglect 
making  it  very  taut,  the  standing  lift  may  be  checked  as  the 
tackles  are  hauled  taut 

Snatches  on  the  lower  yard-arms  are  convenient  for  scoring 

top-mast  stud  halyards  in  for  yard-whips.    Keep  a  hank  on  the 

halyard  with  a  line  fast  to  it    Carry  the  line  out  to  yard-arm ; 

after  cutting  the  stop  of  the  halyards,  haul  out  and  score  them ; 

the  end  of  the  halyard  being  on  deck,  is  all  ready  for  bending  on. 

Barges  and  pinnaces  are  hoisted  in  with  the  yard  tackles  and 

etafs  alone  ;  and,  bearing  in  mind  how  frequent  is  this  operation 

mnd  tbe  constant  exposure  of  tlna  g^ai,  ^Ntrj  o^^oiXsKKyJc^  €qt 
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examining  the  eye  at  the  yard-ann,  and  the  state  of  the  AJIb  and 
blocks,  should  be  taken. 

In  Ycry  large  sailing  ships  the  barge  and  pinnace  are  stowed 
on  each  bow  of  the  launch  ;  but  in  others  all  three  are  abreast,  and 
so  crowd  the  gangways  that  it  is  necessary  to  work  many  ropes 
on  the  main-deck.    They  may  be  fitted  thus  :  -» 

Put  the  launch  in  her  place ;  stow  the  booms.  Support  her  by 
cunred  crutches,  the  heels  of  which  work  in  pairs  of  lugs  on  the 
skid-beams,  and  the  tops  in  clamps  which  fit  on  the  rubbing- 
streak  ;  these  clamps  have  lugs  between  which  the  point  of  the 
crutch  enters,  and  is  secured  there  by  a  pin  through  all  parts; 
thus  the  clamp  pivots,  and  the  crutch  pivots.  Have  three  of  these 
crutches  on  each  side  of  the  boat,  and  let  them  be  long  enough 
to  bear  taut  against  her  ;  fit  all  the  thwarts  of  the  launch  and 
barge  to  unship ;  fit  the  stem  gratings  to  ship  on  ledges  fastened 
fore  and  aft,  about  eight  inches  apart  Let  this  vacancy  be  filled 
by  a  board  when  the  boat  is  in  use  ;  the  gratings  are  fixtures. 

Put  the  barge  inside  the  launch  ;  her  keel  will  enter  between 
the  grating  ledges.  Put  chocks  between  the  outside  of  the  barge 
and  inside  of  the  launch  in  the  wake  of  the  crutches.  Put  the 
pinnace  inside  the  barge,  and  in  like  manner  her  keel  will  stand 
all  along  on  the  barge's  keelson. 

In  making  these  arrangements,  take  care  that  the  thwarts  are 
not  turned  with  the  points  of  their  finger  bolts  downwards  ;  and 
lay  the  oars  on  each  side  on  the  bight  of  a  piece  of  rope  from  the 
gunnel ;  so  that  when  the  inside  boat  is  out,  they  may  be  par- 
buckled up  to  the  gunnel  whilst  the  thwarts  are  being  shipped. 

In  hoisting  the  launch  in,  the  crutches  are  held  nearly  upright ; 
and  the  clamps  being  turned  back,  their  inside  ends  catch  her 
side  whilst  being  lowered,  and  drop  into  their  place. 

The  crushing  power  and  consequent  security  of  these  crutches 
may  easily  be  shown  by  starting  the  chocks  on  which  the  keel 
rests :  when  borne  by  them  alone,  her  sides  would  be  actually 
stove  in. 

These  fitments  were  first  adopted  in  the  **  Thetis,"  and  then 
carried  out  in  the  "Phaeton,'*  and  **  Arethusa;*'  and  when  it  was  de- 
monstrated that  the  boats  preserved  their  shape,  could  be  manned 
and  armed  from  the  booms  without  delay,  that  the  gangways 
admitted  of  working  three  guns  brought  from  an  unen^a'^<^d. 
side,  that  the  spars  were  always  comQ-&t-&\AQ^  \^«X  ^^  \^^^^ 
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were  less  in  the  way  in  their  place  on  the  boomg  than  in  tlie 
water,  and  that  the  rain  awning  could  be  spread  at  sea  as  wdl 
as  in  harbour,  besides  affording  at  quarters  a  very  commanding 
position  for  small-arm  men, —  were  greatly  approved  ot. 

Fig.  184. 


Boom  boats  stowed  in  one. 


Launch,  36  feet ;  Barge,  32  feet ;  Pinnace,  30  feet. 

Launch  above  deck      .  -  . 

Gunwale  of  Barge  above  Launch 
Finnance  above  Barge 
Extreme  height  -  -  - 

Deck  clear  of  skids  on  each  side,  8  ft.  10  in. 
The  dotted  line  shows  the  position  of  the  crutch  when  hoisting 
the  launch  in. 
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in. 
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CHAP.  xvn. 


SAILS. 


All  canvass  used  in  the  navy  is  flaxen,  made  in  cloths  of  40 
yards  in  length,  and  in  breadths  of  2  feet  and  18  inches.  These 
cloths  are  rolled  up  in  separate  packages,  called  bolts.  The 
stoutest  being  No.  1,  from  which  the  canvass  increases  in  fineness, 
and  dimuoiflhes  in  strength,  to  "ISo.  ^. 
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Safls  derive  their  name  from  the  mast,  yard,  or  stay,  npon 
which  they  are  set:  and  excepting  the  jibs  and  spanker  are  made 
np  of  2  feet  wide  canirass. 

In  all  square  sails,  the  npper  part  is  called  the  head;  the  lower 
the  foot,  the  sides  the  leeches^  the  lower  comers,  the  clues ;  and 
the  upper  comers,  the  earingt. 

In  fore  and  aft  sails,  such  as  the  spanker,  boom  main  saiL 
trysail,  the  upper  inner  comer  is  called  the  nock,  the  outer  the 
peeky  the  lower  inner  comer  the  tack,  and  the  outer  one,  the  due 
or  sheet  In  such  as  jibs,  the  upper  comer  is  the  head,  the  outer 
the  tack,  and  the  inner  the  sheet 

The  cloths  are  sewn  with  sail  twine,  the  seams  being  double  : 
those  of  courses,  topsails,  lower  stay  sails,  trysails,  and  spanker 
are  1}  inch  wide,  and  stuck  (treble  seamed  down  the  middle  of 
the  seam) ;  those  of  other  sails  are  1  inch  wide.  There  are  about 
140  stitches  to  each  yard  ;  and  one  man  can  sew  100  yards  in  9} 
hours  single  seam. 

The  foot  of  a  course  is  roached,  so  as  to  clear  the  deck  ;  and 
in  all  sails,  those  cloths  which  are  cut  in  any  other  direction  than 
straight  across  with  the  thread  (or  wooQ*  are  said  to  be  gored. 


No.  of 
Canvass. 

Weight  of 
Bolt  in 
Pounds. 

Price  per 
Yard. 

What  generally  used  for. 

1 
2 
3 

4 
5 
6 
7 
8 

44 
41 
38 
35 
32 
29 
24 
21 

«.    d. 

0   lOi 

0  10 
0     9i 
0     Si 
0     8} 
0     7J 
0     7 
0     6^ 

Courses ;  Stay  Sails. 
Topsails. 
Mizen  topsaiL 
Second  Jib ;  Spanker. 
Jib,  top  lining;  T.Gt.  Sails. 
Studding  Sails. 
Royals;  T.Gt.  Stud  Sails. 
Flying  jib. 

Sails  are  supplied  ready  made,  only  requiring  fitting  with 
points,  earings,  bowline  bridles,  beckets,  robaiid&«    13ckm  ^^<^gis^ 
are  toAV^  ^nd  stitched  to  the  bolt  rope.    TVi^  XaXAx^*^  ^1\bs^ 
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tails  is  strengthened  at  the  clues  and  foot  bj  a  third  fold  of 
canvass  sewn  in  it.  Small  eyelet  holes  are  worked  through  the 
tabling  ;  and  canvass  and  rope  are  then  marled  together.  The 
roping  of  the  cine  is  stoutest ;  tapering  off  to  the  leech  rope. 
The  foot  rope  is  wormed,  parcelled,  and  served. 

In  square  sails  the  rope  is  always  sewn  on  the  after  side  ;  in 
fore  and  aft  sails  on  the  port  side. 

The  sails  are  strengthened  with  additional  canvass  at  those 
places  most  exposed  to  strain  and  wear :  in  square  ones,  in  the 
wake  of  cringles  along  the  leeches  on  the  foreside,  called  lining; 
in  the  wake  of  buntlines  on  foreside,  called  bundine  cloths;  across 
the  foreside,  called  reef  and  belly  bands ;  and  in  the  case  of  top- 
sails, on  the  afterside,  called  the  top  linings.  Fore  and  aft  sails 
are  strengthened  at  the  clues  by  tack  pieces ;  and  jibs  sometimes 
with  a  strain  band. 

The  eyelet  holes  are  all  bound  by  a  grummet:  those  for  robands 
and  points  are  placed  alternately  two  and  one  in  the  head,  and 
two  upper  reefs  ;  the  third  and  fourth  reefs  have  two  in  each 
cloth. 

The  clues  of  courses  are  formed  with  a  stouter  piece  of  rope 
than  the  foot  rope  or  leech ;  its  ends  being  tapered  and  spliced 
into  them  about  four  feet  above  the  clue. 

TliQfoot  rope  of  topsails  is  carried  round  the  clue,  and  tapered 
into  the  leech  rope  in  like  manner. 

The  clue  thimbles  are  seized  in;  those  of  the  earings,  reef  tackles, 
bowlines,  &c.,  are  fastened  with  bolt  rope  strands  ;  which  are 
worked  round  the  leech  rope  through  eyelet  holes  in  the  tabling. 

Courses  have  two  reef  bands  on  the  foreside  ;  each  being  J 
the  depth  of  the  sail  in  the  middle  from  the  head  ;  with  a  belly 
band  half  way  between  the  lower  reef  and  foot.     (Fig.  1 85.) 

Topsails  have  four  reef  bands,  on  foreside,  the  lower  of  which 
is  at  half  the  depth  of  the  sail ;  the  belly  band,  also  on  the  fore- 
iide,  is  half  way  between  the  lower  reef  and  the  foot.  All 
top-gallant  sails  have  three  bowline  cringles  ;  the  foot  rope  is 
ipliced  between  the  two  lower  ones,  and  is  served  and  marled  a 
ihort  distance  in  leech  and  foot.    (Fig.  186.) 

''■  ''^Ams  to  be  impossible  that,  consistent  with  convenience 

he  spars  of  ships  should  be  different  in  form  from 

TT4d  m^Ats  a  great  rake,  the  loss  of  a 
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of  fore  and  aft  sails,  the  ship  conld  never  be  relieved  of  top 
weight,  and  the  sails  would  be  unmanageably  large.  At  all 
events  the  sail  maker  has  to  cat  to  given  measures,  and  to  adapt 
his  sail  to  any  attitude  in  which  the  mast  may  be  placed. 

Were  a  sail  to  be  exactly  square,  there  would  be  little  art  in 
cutting  ;  but  as  a  ship's  sails  are,  mostly,  anything  but  square 
there  is  much  skill  required  in  the  arrangement  of  every  doth. 
In  cutting  out,  and  making  them  up,  it  is  a  primary  object  to 
adapt  and  cut  the  numerous  gores  which,  when  brought  together, 
will  produce  the  ultimate  form  required,  with  the  least  possible 
waste  of  canvass  ;  and  this  has  been  obtained  by  the  long  study 
and  practical  experience  of  the  master  sail  makers  in  Her  Ma- 
jesty's dockyards,  as  the  waste  canvass  in  cutting  out  a  large  suit 
is  trifling.  This  is  effected  by  their  method  of  casting  the  nnmber 
of  inches  contained  in  each  gore,  so  that  when  they  are  brought 
together  they  shall  be  equal  to  the  number  contained  in  the 
after  leech  cloth  ;  this  is  in  reference  to  fore  and  aft  sails,  but 
the  same  theory  applies  in  the  parts  of  square  sails. 

The  bolt  rope  sewn  on  the  hollow  or  straight  leeches  of  square 
sails  (or  marled  on  their  foot),  is  put  on  with  sufficiency  of  slack 
canvass  to  admit  of  that  stretch  of  rope  which  arises  from  the 
action  of  the  wind,  or  the  constant  strain  or  pull  upon  the  margin 
of  such  sails;  and  the  necessary  allowance  for  the  stretch  of  the 
whole  is  made  in  the  calculation  of  dimensions  of  such  sails.  But 
in  the  leeches  of  fore  and  aft  sails,  as  also  in  the  round  foot  of 
spankers,  jibs,  &c  &c.,  a  sufficient  quantity  of  slack  rope  is 
introduced  to  keep  the  foot  from  curling  up  to  leave  the  after 
leech  of  these  sails  free,  and  also  to  compensate  for  the  amount 
of  stretch  those  parts  of  the  sails  above  named  are  constantly 
liable  to. 

Spankers  are  made  with  an  allowance  to  stretch  of  3}  inches 
in  each  3  feet  of  the  foot,  1^  in  each  3  feet  of  the  head,  and  2| 
in  each  3  feet  of  the  length  of  the  leech. 

Sails  are  always  bent  to  their  yard  or  gaff  with  the  roping 
next  the  spar,  otherwise  the  stitches  would  be  cut  through  by 
friction. 

In  the  sails,  in  figs.  187.  and  188.,  there  are  three  gores  in  each ; 

and  pulled  as  they  are  at  one  comer,  it  will  be  most  difficult  to 

bring  an  equal  strain  on  every  i^m\.  ot  ^«cc\v  cloth,  and  thus 

make  them  stand  well.     TSov,  yiVt^  ^«t^  S&  ^^a  ws5»M8»r\ 


iCBtriction  as  to  form  (ss  in  the  case  of  j'achU),  we  ma;  throw 
the  aame  amount  of  csnvasa  iota  mch  a  shape  as  will,  to  a  great 
extent,  diapenao  with  goring,  and  «i  dispose  of  anch  as  maf  be 
abaolutelj  needful  as  to  render  it  harmless. 

The  whole    novelty   and   nearlj  all  ihe  efficiency    of  the 

"  America's"  sails  were  owing  tothdrgoreless  shape,  the  canvass 

being  cut  as  much  as  possible  on  the  dii««d  oi  'vm^, — 'CosxSs^ 

at  zjgbt  angles  to  tbe  warp  i  and  theaV>  Ilit  sAa^f&ai  -A  '^•i 

13 


la  Jig.  189.,  ench  clolh  is  pnUed  bodily  downward^,  and  ereiy 
»ingle  thread  in  the  web  is  stretched  i  and  when  properly  set, 
ntch  SMk  will  rattle,  on  being  tapped  on,  like  a  caiiTasa  bed 
bottom.  The  only  gore  i^  at  the  mast,  to  which,  being  nn' 
jielding,  it  may  be  (antened  to  liking  with  a  lacing. 

Such  suls,  however,  require  nnngnalty  strong  (fear  :  the  mastB, 
bating  great  rake,  mnst  be  very  stout ;  the  stays,  partneca,  galfe. 
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peek  halyards,  of  large  proportions.  The  thicker  the  canvass  the 
better;  and  if  of  cotton,  this  advantage  will  be  gained  without 
increase  of  weight 

The  cutter's  sails,  ^.  190.,  are  on  the  same  principle,  and  are 
evidentlj  rising  pnes. 

34-/00*  Pthnace.— Fiflf.  191. 


SaUs. 

Cloths 

in 
Head. 

Cloths 

in 
Foot. 

Yards 

in 
Luff 

Yanb 

in 
Leach, 

Total 
Yards. 

Fore 

H 

8 

5? 

8} 

62 

Mizen    - 

H 

n 

*i 

n 

44 

Jib 

i 

8 

5i 

7§ 

29 

36-foot  Launch.— Fig.  192. 


Sails. 

Cloths 

in 
Head. 

Cloths 

in 
Foot. 

Yards 

in 
Luff. 

Yards 

in 
Leach. 

Total 
Yards. 

Fore 

6? 

81 

6 

8i 

69J 

Mizen    - 

5i 

8 

5 

n 

47 

Jib 

1 

8 

^ 

6 

H 

31 

40-foot  Launch— Fig,  193. 


Sails. 

Cloths 

in 
Head. 

Cloths 

in 
Foot. 

Yards 

in 
Lufifl 

Yards 

in 
Leach. 

Total 
Yards. 

Fore 

n 

10 

n 

10| 

91 

Mizen    - 

6 

9 

5i 

8 

56 

Jib 

J 

9 

7 

9 

36 

T  4 
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ti-fiot  LamKk—Fig.  194. 


^ 

HMd. 

CloUu 
FooL 

Yank 
LiSr. 

Tlrdl 

In 

£S1 

Tore      - 

81 

10) 

81 

12i 

107 

Miieii    . 

61 

9 

H 

H 

60J 

Jib 

i 

9 

6 

' 

S»J 

The  iketcbei  of  vessek  of  this  and  preceding  pages  ore  drawn 
;o  tba  following  acala :  — 


The  figs.  191,  IS3,  193,  194.  are  drawings  on  a  scale  of  the 
beautiful  sails  that  aio  supplied  for  aQn\e«,uA  Vm.^  «^-«^^ 
lUod  well,  when  properly  »(. 


282 


MANUAL  FOB  NAVAL  CADETS. 


Fi^  195. 


PLAN 


PLAN 
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Sails  are  pointed  by  putting  the  ends  of  the  pain  of  points^ 
from  opposite  sides  of  the  sail,  throagh  the  eyelet  holes,  reeving 
the  ends  through  each  other's  eyes,  and  hardening  them  together 
with  sheaves. 

Many  sails  have  latterly  been  fitted  with  beckets  in  lien  of 
points,  the  points  being  secured  to  the  yard.  These  beckets  are 
differently  formed.  {Fig,  195.)  One  way  is  to  put  both  ends  into 
the  same  hole  from  the  fore  side,  knotting  them  on  the  after. 
Points  jamb  in  these.  Another  way  is  to  form  the  loop  wider,  by 
making  it  reach  from  hole  to  hole,  knotting  as  before.  This 
mode  wrinkles  the  reef  band,  and  prevents  it  from  being  hauled 
out  taut 

A  third  plan  is  to  have  a  line  fast  from  cringle  to  cringle  across 
the  after  part  of  the  reef  bands,  and  to  form  the  beckets  on  the 
fore  side  with  another  line,  one  end  of  which  is  made  fast  to  the 
cringle  ;  the  other  is  rove  through  the  first  eyelet  hole,  passed 
twice  round  the  after  line,  out  again,  and  so  on  across  the  fore 
part,  and  made  fast  to  the  opposite  cringle.  On  the  same  prin- 
ciple, some  put  the  bights  of  the  foremost  lines  through  the  holes 
with  a  hard  kink,  reeving  the  afi;er  line  through  the  kink.  This 
is  more  quickly  done,  and  nips  harder. 

A  fifth  plan  is  to  weave  the  two  lines  different  ways  right 
across,  in  and  out  of  the  holes,  stitching  the  crossings.  Either 
of  these  three  last  answers  well :  a  great  objection  to  the  two  first 
is  that  there  is  nothing  to  lay  hold  of  abaft  the  sail.  The  great 
advantage  of  beckets  is  that  the  sails  sheet  home  without  fouling, 
as  do  reef  points. 

The  points  are  made  split  far  enough  down  to  admit  of  being 
toggled.  They  and  the  toggles  are  generally  secured  to  the 
jack-stay  ;  but  if  the  jackstay  carried  away,  and  the  earings  held 
on,  the  yard  would  most  probably  go  on  top  in  the  slings.  For 
this  reason,  it  is  best  to  make  the  points  long  enough  to  go  round 

Fig.  196. 


Jack-stay  and  reef  poVnt. 
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tha  yard,  recTing  tbnmgli  thdr  own  eye  andemeath  and  abaft 
thejack-Btay.  (Seejt;.  19G.)  Id  boidb  shipB  two  jack-Bti^  on 
fitted  with  a  Hew  of  keeping  the  reers  more  distinct. 

A  compaTitOD  of  weights  between  reef  pointi  and  becket*  ii 
greatlj  in  favoar  of  the  latter.  Thns,  io  a  gait  of  suts  for  a  fint 
lata,  the  weight  of  points  would  be  about  10  cwt.,  whereat  the 
beckete  and  their  appurtenances,  for  a  eimilar  niit,  would  do( 

lite  Nmier  of  Yardt  and  Size  of  Omvau  rtqmtdfir  etritu* 
SaiU  far  Fwit  CSatt  Skipi  of  difftreit  rata. 
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Weight  of  Sails, 


Flyinff  Jib. 

Jib. 
cwt.  qn.  lb*. 

Won  Couth. 
cwt.  qn.  Ibt. 

Top. 

Top  .gallant. 

cwt.  qn.  Ibt. 

cwt.  qn.  Uw. 

cwt.  qn.  flu. 

Vanguard, 
Rodney,  St. 
Vincent,  &c 

1     3     0 

4     0   14 

11     0     0 

13     0     0 

1     3   14 

Dublin,  Pre- 
sident, Ar- 
rogant, &c. 

1     2    7 

3    6   14 

10     0   14 

8     2   14 

1     3   14 

Fury  - 

w                     • 

1     2     0 

4     3     0 

4     2     0 

0     2     0 

Bittern 

- 

2     0    7 

4     2     0 

4     0  14 

1     0  14 

Encounter  - 

0    3    0 

1     1     7 

5     0     0 

4     0     0 

0     3     7 

Fore  Royal. 

Main  Coune. 

Main-top. 

Main  Top> 
gallant. 

Royal. 

cwt.  qiv.  Ibt. 

cwt.  qn.  Ibt. 

cwt.  qn.  Ibt. 

cwt.  qn.  Ibt. 

cwt.  qn.  Ibt. 

Vanguard, 
Rodney,  St 
Vincent,  &c. 

1     0    7 

14     2     0 

15     0     0 

3    0    7 

1 

2    0 

Dublin,  Pre- 
sident, Ar- 
rogant, &c. 

0    3    0 

13     0     0 

11      0     0 

2    0     0 

1 

0    0 

Fury  • 

0     1     0 

6     2   14 

3     2   14 

0     2   14 

0 

1   14 

Bittern 

0    3    7 

6     0   14 

4     3    14 

1     1     0 

0 

3  14 

Encounter  - 

0     1    14 

5     0     0 

4     3     0 

0     2     7 

0 

1    14 

Vanguard, 
Rodney,  St. 
Vincent,  &c 

Dublin,  Pre. 
sident,  Ar 
rogant,  &c. 


/ 


Fury  - 
Bittern 
Encounter 


Mizen  Top- 
sail. 


Mtzen  Top- 
gallant. 


Royal. 


cwt.  qn.  lbs. 


6     3      0 


5     0     0 


cwt.  qn.  lbs. 


1     2     0 


0     3     0 


cwt.  qn.  Ibt. 


Spanker. 


cwt.  qn.  Ibt. 


0     3     7         4     3     0 


0     2     0 


i 


4  0  0 
2  0  14 

5  0  0 
4  0  0 
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nnqaestionably,  all  topsails  and  connes  should  be  fitted  wilih 
reef  lines. 

It  is  wdl  to  fit  all  fore  and  main  top-sails  alike,  as  to  length 
of  points  in  the  different  reefs,  in  the  event  of  having  to  use  a 
fore  top-sail  on  a  main  top-sail  yard. 

Sails  are  sometimes  made  use  of  for  the  purpose  of  stopping 
leaks,  bj  thrumming  them,  as  in  making  a  mat  A  qnick  way 
to  prepare  a  sail  for  this  purpose,  is  to  poor  hot  pitch  on  it,  and 
then  tread  oaknm  over  it. 

The  following  Tables  show  the  nnmber  of  pairs  and  points  of  dif- 
ferent lengths  which  one  man  can  make  in  a  daj,  and  also  the  length, 
nnmber,  and  weight  of  points  in  the  sails  of  each  class  of  ship. 

One  Man*s  Work  per  Day, 


Feet. 

Inches. 

Pair. 

Feet. 

Inches. 

Pair. 

6 

6 

4 

4 

3 

7 

6 

0 

5 

4 

0 

7 

5 

9 

5 

3 

9 

8 

5 

6 

5 

3 

6 

8 

5 

3 

5 

3 

3 

9 

5 

0 

6 

3 

0 

10 

4 

9 

6 

2 

9 

12 

4 

6 

6 

2 

6 

13 

Ist  and  2nd  Class  Ships, 


I 


No.  of 

Reefs. 

ft. 

in. 

ft. 

in. 

points. 

Fore  Course          .        -        - 

3 

6 

98 

Fore  Topsail,  Ist  reef     - 

5 

6 

4 

6 

98 

„            2nd  „ 

5 

9 

4 

6 

120 

3rd  „       - 

6 

6 

5 

9 

140 

„            4th  „       -         - 

6 

6 

6 

6 

154 

Main  Course          -        -        - 

3 

6 

112 

Main  Topsail,  1st  reef     - 

5 

6 

4 

6 

112 

„           2nd  „       - 

5 

9 

4 

6 

130 

„            3rd  „ 

6 

6 

5 

9 

164 

4th  „       - 

6 

6 

6 

6 

176 

Mizen  Topsail,  1st  reef  - 

3 

6 

3 

0 

74 

„               2nd,,    - 

4 

0 

3 

6 

80 

„               3rd  „    - 

4 

6 

4 

0 

100 

4tli„    -        - 

y  * 

6 

.    * 

6 

120 

Totol  Na  of  points,  167  d;  ^cv^^X  oi  ^o.,\^  c^^^  ^*  V^^^ 
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3rd  and  4ih  Clou  Shtpi, 


Reefs. 

ft. 

in. 

ft. 

in. 

No.  of 
poinu. 

Fore  Course           -        -        - 

3 

6 

1 

84 

Fore  Topsail,  1st  reef    - 

5 

3 

3 

9 

84 

„              2nd  „ 

5 

6 

4 

3 

96 

3rd  „       - 

5 

9 

4 

9 

120 

„              4th  „       -        - 

6 

0 

6 

0 

132 

Main  Coarse          .        -        - 

3 

6 

96 

Main  Topsail,  1st  reef    - 

5 

3 

3 

9 

93 

„              2nd  „ 

5 

6 

4 

3 

110 

„              3rd  „       - 

5 

9 

4 

9 

140 

„              4th  „       -        - 

6 

0 

6 

0 

156 

Mizen  Topsail,  1st  reef    - 

3 

6 

3 

0 

60 

2nd  „       - 

4 

0 

3 

6 

84 

„            3rd  „       -        - 

4 

6 

4 

0 

90 

4th   „       - 

4 

6 

4 

6 

100 

Total  No.  of  Points,  1448:  Weight  of  do.,  11  cwt.  0  qrs.  15  lbs. 


Ist  and  2nd  Class  Frigates, 


Reefs. 

ft. 

in. 

ft. 

in. 

No.  of 
points. 

Fore  Course           -        -        - 

4 

0 

84 

Fore  Topsail,  1st  reef     - 

5 

3 

3 

9 

76 

„            2nd  „ 

5 

6 

4 

3 

80 

3rd  „ 

5 

9 

4 

9 

124 

„             4th   „        -         - 

5 

9 

5 

9 

128 

Main  Course          -        -        - 

4 

0 

96 

Main  Topsail,  Ist  reef     - 

5 

3 

3 

9 

96 

2nd   „ 

5 

6 

4 

3 

100 

3rd    „       - 

5 

9 

4 

9 

148 

4th    „       - 

5 

9 

5 

9 

152 

Mizen  Topsail,  1st  reef  - 

3 

6 

3 

0 

60 

2nd   „     - 

4 

0 

3 

6 

64 

3rd    „     - 

4 

6 

4 

0 

96 

4th    „     - 

4 

6 

4 

6 

100 

Total  No.  of  points,  1404  :  Weight  of  do.,  \0  cwX,  Q  Qjc^%  \^\a^» 


u 


r 


Fore  C    .r- 
Fore  T.:- 


Main  7 .  ■  - 


Mizei.  . 


Tola:  \ 


Fore  C'.— --^ 
Fore  ToiT 


f» 


Main  Course 
Main  Topnzl,  :%  r-. 


-i   «. 
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3rd  and  4th  Class  Frigate. 


Reefs. 

ft. 

in. 

ft. 

in. 

No.  of 
points. 

Fore  Course  -        -        -        - 

3 

6 

72 

Fore  Topsail,  1st  reef     - 

5 

S 

3 

9 

74 

2nd  „       - 

5 

6 

4 

3 

78 

3rd    „       - 

5 

9 

4 

9 

116 

4th    „       - 

5 

9 

5 

9 

120 

Main  Course          -        -        - 

3 

6 

84 

Main  Topsail,  1st  reef    - 

5 

3 

3 

9 

84 

2nd  „      - 

5 

6 

4 

3 

88 

„             3rd   „      - 

5 

9 

4 

9 

132 

4th   „      - 

5 

9 

5 

9 

136 

Mizen  Topsail,  1st  reef  - 

3 

6 

3 

0 

56 

„            2nd   „     - 

4 

0 

3 

6 

60 

„             3rd    „     - 

4 

6 

4 

0 

88 

„            4th    „     - 

4 

6 

4 

6 

92 

Total  No.  of  points,  1270  :  Weight  of  do.,  6  cwt.  1  qr.  11  lbs. 


5th  and  6th  Class  Frigate. 


Reefs. 

ft. 

in. 

ft.    in. 

No.  of 
points. 

Fore  Course  -        -        -        - 

3 

6 

64 

Fore  Topsail,  1st  reef    - 

4 

6 

3     6 

64 

2nd   „      - 

4 

9 

3     9 

68 

„            3rd   „ 

5 

9 

4     9 

104 

4th    „       - 

5 

9 

5     9 

108 

Main  Course          -        -        . 

3 

6 

76 

Main  Topsail,  1st  reef    - 

4 

6 

3     6 

76 

„             2nd  „      - 

4 

9 

3     9 

80 

3rd    „      - 

5 

9 

4     9 

120 

4th    „      - 

5 

9 

5     9 

124 

Mizen  Topsail,  1st  reef  - 

3 

6 

3     0 

48 

„            2nd  „     - 

3 

9 

3     3 

52 

„             3rd    „     - 

4 

6 

3     9 

84 

4th    „     - 

4 

6 

4     0 

88 

Total  No.  of  pomt8,  \\5^  *.  N^^\^v  oil  ^Q»^^  ^Jsr^etv^.^Loja. 
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7th  and  Sth  Class  Frigate. 


Reeb. 

It. 

in. 

fL 

In. 

No.  of 
point!. 

Fore  CJourse           -        -        . 

3 

0 

56 

Fore  Topsail,  Ist  reef     - 

3 

6 

8 

0 

56 

w            2nd  „      -        - 

8 

9 

3 

0 

60 

n            3rd   „       -        - 

4 

6 

3 

9 

88 

4th    „      - 

4 

6 

4 

6 

92 

Main  Course          ... 

3 

0 

64 

Main  Topsail,  Ist  reef   - 

3 

6 

3 

0 

64 

„             2nd  „      -        - 

3 

9 

3 

3 

68 

„             3rd    „      - 

4 

6 

3 

9 

104 

4th    „      -        . 

4 

6 

4 

6 

108 

Misen  Topsail,  Ist  reef  - 

3 

0 

2 

6 

44 

2nd  „    - 

3 

6 

3 

0 

48 

„            3rd    „    - 

4 

0 

3 

6 

72 

4th   „    - 

4 

0 

4 

0 

76 

Total  No.  of  points  1000  :  Weight  of  do.,  3  cwt.  1  qr.  20  lbs. 


Ist  and  2nd  Class  Brig. 


Reefs. 

ft. 

in. 

ft. 

in. 

No.  of 
points. 

Fore  Course 

3 

0 

52 

Fore  Topsail,  1st  reef     - 

3 

6 

3 

6 

52 

2nd   „      - 

3 

9 

3 

3 

56 

3rd   „       - 

4 

6 

3 

9 

84 

4th    „       - 

4 

6 

4 

6 

88 

Main  Course          -        -        - 

3 

0 

60 

Main  Topsail,  1st  reef    - 

3 

6 

3 

0 

56 

„             2nd  „      - 

3 

9 

3 

3 

60 

„              3rd    „      -        - 

4 

6 

3 

9 

92 

4th    „      - 

4 

6 

4 

6 

96 

Total  No.  of  points,  692  :  Weight  of  do.,  ^crwV  ^  ^^^"^^s^ 
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SAIL  TACKLE. 

It  is  our  business  to  handle  spars  and  sails  under  such  veiy 
different  circumstances,  that  it  is  impossible  to  make  a  law  for 
the  arrangement  of  the  sail  tackle  and  its  fall  as  usually  worked. 
The  sail  tackle  is  heavy,  and  supposed  to  be  strong  enough 
singly  for  shifting  top-sail  yards  with,  but  although  equal  to  the 
weight  of  these  spars,  experience  has  shown  that  it  is  not  able  to 
stand  the  heavy  and  sudden  strains  which  are  thrown  on  it  when 
the  spar  butts,  as  it  so  often  does,  against  the  tops,  and  conse- 
quently the  long  tie  is  generally  used  in  addition.     This  plan  is 
not  only  safer,  but  on  an  average,  quicker.     The  tie  is  so  strong 
that  the  sail  tackle  may  be  rove  of  lighter  rope,  and  kept  in  the 
top  altogether  without  inconvenience.    Bound  it  up  long  enough 
to  reach  from  the  top-mast  head  to  the  lower  cap,  and  coil  it  on 
the  top  battens;  send  the  fall  on  deck,  place  it  in  a  constant  lead 
and  keep  it  coiled  up  in  a  rack.    In  large  ships  the  main  deck  is 
the  best  place  for  the  fall,  as  there  is  not  only  more  run,  but  the 
men  will  be  less  exposed  in  shifting  yards.    Thus  every  one  will 
know  where  the  sail-tackle  fall  is,  and  when  in  any  case  the 
tackle  is  used  aloft,  the  fall  may  be  worked  without  delay  or 
mistake.    Fit  a  strop  on  the  top-mast  head  on  the  side  opposite 
the  long  lie,  and  stop  it  along  the  legs  of  the  stay.     Keep  a 
rounding  line  with  a  weight  on  its  end  coiled  down  on  the  lower 
cap,    and  a  tricing  whip  from  the  top-mast  head  inside  the 
rigging  for  the  sail  tackle.    In  shifting  yards,  the  lower  block  of 
the  tackle,  when  triced  up,  will  be  flush  with  the  yard.    If  for 
sails,  the  rounding  line  is  hooked  on  to  the  lower  block,  and  the 
end  thrown  down  to  the  deck,  before  or  abaft  the  main  yard,  or 
through  lubbers*  hole,  as  the  case  may  require.    As  with  the 
sail  tackle  thus  worked  nothing  can  be  done  with  the  rounding 
line  until  the  yards  are  down,  the  topsails  should  be  lowered  as 
soon  as  possible,  and  the  weather  clue  line  run  up. 

BENDINa  SAILS. 

Fit  all  the  square  sails  with  gaskets;  seize  them  on  their  head 

at  equal  distances ;  make  the  lanyards  a  fathom  long  ;  and  put 

marks  with  knots,  so  that  when  hailing  the  yard  from  the  deck 

the  gasket  that  may  be  alluded  to  can  be  denoted  by  its  number 

from  th.Q  bunt. 
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By  tying  sails  up  with  temporary  fastenings,  there  is  not  only 
great  waste  of  spun  yam,  hut  injury  done;  for  ignorant  hands 
always  cut  at  the  sail  in  cutting  loose,  instead  of  entering  their 
knife  and  cutting  towards  themselves.  It  will  preyent  many 
vexatious  mistakes,  if  the  courses  are  marked  at  the  hending 
places  of  the  different  gear  with  a  piece  of  duck  sewn  on  the  sail 
bearing  the  initials  of  the  particular  rope  which  should  be  made 
fast  there;  (thus,  S.  I.  L.,  Starboard  Inner  Leech  line,  and  so  on ;) 
and  also  to  plait  some  bunting  into  the  robands  at  these  places; 
for  in  sending  courses  up  furled,  nothing  will  go  well  unless  the 
leech  lines  be  fast  to  the  head  of  the  sail  exactly  under  their  own 
blocks  which  are  on  the  yard. 

There  can  be  no  question  about  the  superior  neatness  and 
efficiency  of  making  it  a  habit  to  send  sails,  both  up  and  down 
made  up  just  as  if  furled.  Indeed,  when  blowing  strong  at 
anchor  head  to  wind,  there  is  no  alternative. 

In  making  them  up,  the  main  point  to  aim  at  is  keeping  the 
yard-arms  as  light  as  possible,  so  that  the  sail  may  haul  out  taut 
all  along  more  easily.  Lower  the  upper  yards,  and  stop  the  yard 
ropes  out  of  the  way. 

Seize  the  setting  strops  to  the  heads  of  the  sails  at  the  middle 
eyelet  holes;  let  them  always  remain  there,  and  when  using  them 
afber  the  sail  is  rolled  up,  carry  the  foremost  leg  round  the  after 
one,  and  seize  its  bight  to  its  own  parts.  Top  men  are  very  apt 
to  cut  this  seizing  too  soon ;  but  by  having  the  strop  fast  to  the 
head,  their  mistake  may  be  partly  remedied  by  a  pull  on  the  sail 
tackle,  which  is  always  hooked  to  the  after  leg. 

TOPSAILS. 

Haul  the  head  of  the  topsails  along  the  deck  after  sides  down- 
wards; gather  all  the  slack  canvass  back  from  the  head;  lay  the 
second  reef  band  along  the  head,  and  haul  this  and  the  head  taut 
fore  and  aft  by  the  earings.  Bring  the  leeches  as  far  as  the  reef 
tackle  cringles  along  the  head;  knot  the  fourth  reef  earing  into 
the  third  reef  cringle,  and  the  third  into  the  second ;  carry  the 
clues  into  the  quarters  about  six  feet  over  the  head ;  bring  the 
buntline  toggles  about  a  foot  over  the  head  between  the  clues; 
coil  all  the  remainder  of  the  roping  so  as  not  to  ride^  leaving  t.Vv<^ 
bowline  cringles  out}  face  the  foot  and  gatkex  u^\  \)tL^\i^«i»^^^^ 
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head  and  roll  up;  pass  the  gaskets  taat;  stop  the  claes  up  ahaft 
the  head  after  having  passed  them  over  the  fore  part  of  the  bunt; 
seize  the  strop;  hook  the  sail  tackle;  knot  the  second  reef  earing 
into  the  first  reef  cringle,  the  first  into  the  head;  and  stop  the 
head  earings  along  the  top  of  the  sail  on  each  side.  Send  the 
buntlines  down  on  the  same  side  of  the  lower  stay  with  the  sail 
tackle.  Toggle  them,  and  then  hitch  their  bights  round  the 
quarters  of  the  sail  on  their  own  sides  about  a  fathom  outaide  the 
strop.  Bend  a  bowline  of  the  side  to  the  strop  of  the  sail  tackle 
block  to  gnj  it  off  the  top  rim.  When  the  clues  of  the  sail 
have  been  swayed  above  the  top  rim,  and  the  turns  slewed  oat, 
take  turns  with  sail  tackle  falls  and  buntlines.  Bend  the  reef 
tackles  to  the  second  reef  cringles;  and  keep  a  good  strain  on  the 
buntlines  as  the  sail  tackle  is  lowered  on  hauling  the  reef  tackles 
out.  If  the  quarters  are  allowed  to  get  below  the  yard,  they  are 
not  easily  raised.  Carry  the  head  earings  out  to  the  yard-arms; 
haul  the  head  of  the  sail  taut  along  the  yard;  tie  the  robands; 
lash  the  clue  lines;  shackle  the  sheets;  bend  the  reef  tackle  to 
its  proper  cringle;  toggle  the  bowlines;  cast  the  hitch  off  the 
buntlines  and  the  seizing  off  the  strop;  toss  the  sail  up,  &c. 

COUBSES. 

Haul  the  heads  of  the  Courses  taut  along,  roping  downwards 
(t.  e.  after  sides  on  the  deck)  on  top  of  the  setting  strop,  and  make 
the  earings  fast.  Gather  the  sail  back  from  the  head,  and  then  lay . 
the  second  reef  band  on  the  head,  hauling  its  earings  also  taut  out 
Bring  the  leeches  in  taut,  as  far  as  the  inner  leech  line  cringle, 
and  lay  them  on  the  head.  Lay  the  clues  over  the  head,  about 
six  feet  on  each  side  of  the  middle  of  the  sail,  and  the  buntline 
toggles  about  a  foot  over  the  head  between  them.  Place  the 
men  along  the  head,  and  gather  up  as  in  furling ;  throw  the 
skin  over  ;  let  the  men  step  across,  and  roU  up;  pass  the  gaskets, 
footing  them  well  taut :  let  go  the  earings,  coil  and  stop  them 
up  ;  pass  the  foremost  leg  of  the  strop  over  the  bunt  of  the  sail, 
round  the  after  leg  of  the  strop,  and  seize  its  bight  to  its  own 
parts.  Make  the  stay  whip  fast  well  up  on  the  slings,  and  hook 
on  to  the  after  leg  of  the  setting  strop.  Sway  the  sail  up  and 
down,  till  its  after  part  is  aft,  and  when  clear  of  turns,  hook  the 
sf  tackles  to  the  second  leei  ctm^^  over  Usa  tocft*  and  sheets, 
I  haul  the  axms  out  to  l\ie  s\3l^,Ao^^'^^^^^'^^^  ^\sSS»sassc&i 
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to  bend  the  bant  lines,  leech  lines,  tacks,  sheets,  and  dae  garnets. 
Hang  the  clues  to  the  strop  of  the  whip  block  before  the  bant  of 
the  sail. 

Get  the  distance  of  each  leech  line  block  on  the  yards  from 
tie  AingM  with  a  piece  of  line,  and  rack  the  leech  lines  to  the 
heads  of  the  sails,  exactly  at  those  distances  from  the  middle  of 
the  sail,  taking  care  that  the  leech  lines  are  clear  of  each  other 
and  the  inner  one  racked  inside  the  outer. 

Overhaul  the  due  garnets,  and  tacks,  and  sheets  well.  If  bend- 
ing all  together,  trice  booms  up,  sway  the  courses  close  np  with 
the  stay  whips,  and  the  topsails  with  the  sail  tackles.  When 
the  clues  of  the  topsails  are  over  the  top  rims,  send  sail-furlers 
aloft,  man  the  reef  tackles  and  leech  lines,  lay  out,  and  haul  all 
the  sails  out  together. 

If  the  leech  lines  have  been  racked  just  under  each  leech 
line  block,  the  courses  will  haul  taut  along  the  yard,  so  that 
two  hands  might  bend  the  courses.  Bound  up  the  clue  garnets, 
bring  to  the  heads  of  the  sails,  cut  the  seizing  of  the  setting 
strop,  leaving  the  strop  on  the  head,  pass  the  lanyards  of  the 
gaskets  round  the  jack  stays. 

When  the  robands  of  courses  are  made  longer  than  usual 
they  answer  quite  well  for  reef  points,  and  on  all  the  yards 
it  is  very  convenient  to  have  two  on  each  quarter,  long  enough 
to  pass  round  the  sail  when  the  gear  has  been  so  ill  bent  as  not 
to  haul  it  quite  taut  along  the  yard. 

SPANKEB. 

Sway  the  gaff  three  feet  off  the  boom,  guy  the  peek  over  a 
little  to  the  side  on  which  the  sail  lies ;  make  the  guy  and 
halyards  fast.  Secure  the  head  earing  by  putting  in  two 
eyebolts  or  "  lugs  "  some  two  inches  apart  on  the  under  side  of 
the  jaws,  score  the  wood  out  between  them,  put  the  head  cringle 
in  edgeways,  run  a  bolt  or  toggle  through  all,  and  seize  it ; 
lay  the  head  of  the  sail  along  the  gaff,  passing  it  through 
the  brails,  but  by  no  means  aUow  it  to  be  stretched  in  the 
very  least  degree.  The  disease  of  "drivers"  commences  on 
the  taf&ail,  and  not  in  the  sail  loft :  the  afterguards  jiggers 
occasion  all  the  perpetual  doctoring  of  spankers,  and  abuse 
of  our  own  sail  cutters.  Lace  from  the  throat,  arid  thftu  \CAk& 
the  peek  earing  fast  with  up  and  do'vvTV  «sid  q\3X^t  \.Na:i^. 
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Let  go  guys,  yangs,  brails,  &c.  &c.  ;  swaj  the  gaff  ap^  seixing 
the  hoops  on  above  the  reefs  as  the  sail  rises.  Beeye  a  soft 
greasy  lacing  below  this,  make  the  tack  fast  on  the  boom  dose 
to  the  mast,  and  hoist  the  loff  up  well  taut.  Fat  a  light  whip 
on  the  boom  near  the  end,  gather  the  sheet  of  the  sail  oat,  tag 
the  boom,  and  reeye  the  onthauler  through  whicheyer  of  the 
reef  cleats  on  the  boom  the  sheet,  when  barely  hand  taut,  reaches; 
if  it  is  short  of  them,  lash  a  block  on  the  boom  for  the  parpose,  and 
bend  and  take  through  the  slack  of  the  onthauler ;  then  raise 
the  peek,  belay  and  rack  all  the  halyards,  and  let  the  sail  hang 
thus  as  long  as  conyenient.  As  it  is  used,  it  will  now  giye  out 
equally  all  oyer,  the  onthauler  being  proportionally  shifted  oat,and 
it  will  stand  as  well  as  any  canyass  not  cut  on  the  thread  can  do. 
Seize  the  brails  on  the  after  leech  in  their  exact  places  the 
first  time  the  sail  is  hauled  up,  as  before  described. 

HEAD   SAILS. 

Make  the  jibs  up  as  if  they  were  furled :  mark  the  stays 
with  a  yam  at  the  nips  at  the  boom  ends,  and  oyerhanl 
them  and  the  downhauls  in  on  the  forecastle.  Unhook  the 
reeling  lines,  and  reeye  the  stays  down  from  head  to  tack,  and 
the  downhauls  up  from  tacks  to  heads  through  the  cringles; 
make  the  downhauls  fast  to  the  heads,  and  the  reeving  lines  to 
the  stays.  Stop  the  luff  of  the  sails  to  the  stays  above  the  marks. 
Bend  the  halyards  to  the  heads,  and  take  a  hitch  with  their 
bights  round  the  sails,  near  the  hanks,  making  fast  with  a  seizing. 
Full  up  the  halyards,  haul  out  on  the  reeving  lines  and  down 
hauls,  and  lower  the  sails  to  their  places  ;  toggle  the  sheets,  set 
up  the  stays,  cast  the  hitch  off  the  halyards,  make  fast  the  tacks^ 
and  reeve  the  lacings. 

Lacings  of  fore  and  aft  sails  must  be  passed  from  the  sail 
round  the  fore  part  of  the  stay  or  spar  only,  not  in  round  turns. 

Carry  the  stay  sail  out  by  the  halyards  and  downhaul,  seize 
the  hanks  on  outside,  and  toggle  the  sheets. 

TOP  GALLANT  SAILS   AND  B0YAL8. 

Lay  the  yards  on  the  deck,  reeve  the  yard  ropes  through 

the  grummets  and  lizards,  and  clench  them  round  the  bunts 

~     flings,  if  so   fitted.     See   that  the    parrels    and  quarter 

are  properly  seized  on  \  \itai%  \Jafc  %«Sk&  ^c^^-^^s^  ^asaX 
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the  yard)  to  the  jackstajs  with  the  robands,  and  to  the  yard- 
arms  with  the  earings,  avoiding  stretching,  hj  **  riding  down 
the  head,"  &c.,  and  keeping  the  turns  of  the  top-gallant 
earings  clear  of  the  royal  sheet  shcayo  holes  ;  furl  the  sails, 
keeping  the  bunt  low,  leaving  the  bridles  and  clacs  out,  and 
pass  the  gai^kcts  well  taut  Stop  the  yard  ropes  down  with  the 
lizard  and  grummet  on  the  upper  yard-arm  sides  ;  overhaul  the 
lifts  and  braces,  hang  the  bight  of  the  lower  royal  braces  with  a 
yam  at  the  top-gallant  mast  heads.  Observe  that  nine  out  of 
ten  of  the  mistakes  made  with  upper  yards  are  occasioned  by 
the  impetuous  rush  of  the  working  parties,  which  cither  carries 
the  yards  past  the  riggers,  or  else  whips  them  out  of  the  lower 
lifts  before  there  is  time  to  take  their  slack  down  ;  therefore, 
■tation  an  experienced  man  who  will  bring  all  to  a  stand  still  on 
the  rise  of  a  finger  with  his  back  stopper :  name  men  to  rig  each 
upper  and  each  lower  yard-arm,  to  bear  off  in  the  top,  and 
then  take  down  the  slack  of  each  of  the  lower  lifts,  to  bear  o£f  on 
the  cross  trees,  and  to  parroL 

Sway  the  yards  up,  keeping  the  top-gallant  below  the  royaL 
When  the  upper  yard-arms  are  over  the  top-mast  and  top- 
gallant stays  ** stopper"  make  the  working  parties  face  forward, 
and  mark  the  yard  ropos  at  the  bitts  with  a  piece  of  bunting  put 
through  the  strands;  knock  the  grummets  off;  rig  the  yard-arms; 
haul  the  lower  lifts  taut;  and  sway  across  by  gathering  the  yard 
ropes  up  hand  over  hand,  and  slipping  the  lizard  hitch  (if  used) 
when  it  is  high  enough,  parrel  immediately ;  square  by  the  lifts, 
and  then  cut  the  stop  of  the  lower  royal  braces;  bend  the  sheets, 
and  clue  lines,  and  bow  lines;  moke  a  tackle  in  the  tops  with  the 
bights  of  the  halyards,  the  upper  block  of  which  toggles  to  the 
standing  part.  See  that  the  top-gallant  masts  are  upright,  and 
then  get  squaring  marks  on  the  lifts. 

BOOM  MAIN  SAILS. 

The  Boom  main  sail  is  bent  like  the  driver,  but  the  sheet  is 
made  fast  to  the  boom,  sometimes  to  a  traveller,  which  is  cosed  in 
or  hauled  out  at  pleasure.  Two  at  least  of  the  reef  pendants  are 
always  rove ;  the  others  are  rove  as  required.  The  whips  on 
each  side  of  the  jaws  of  the  gaff  act  as  downhauls,  or  for  the 
purpose  of  tricing  the  tack  up. 

The  wear  and  tear,  and  unequal  Bti^tda.  oxi^<&  ^^^\.^1^.\iSiRRSi. 
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mainsail  is  much  decreased  by  haying  reeving  lines  through  the 
reef  cleats,  through  the  reef  cringles  to  beckets  in  the  ends  of  the 
pendants,  and  keeping  the  pendants  unroye  from  the  sail  and 
stopped  up  on  the  after  end  of  the  boom. 

Main  in/sail  is  brought  to  the  gaff  with  a  lacing,  and  to  the 
mast  with  hoops,  having  brails  led  as  the  driver. 

TBY  BAILS. 

Try-sail  gaffs  are  usually  fixtures,  or  "standing.'*  In  some 
cases  the  pendants  by  which  they  are  hnng  are  carried  out  to 
the  point  of  the  gaff,  and  the  head  of  the  sail,  instead  of  being 
laced,  is  made  to  ran  in  or  ont  on  the  gaff  by  means  of  hoops 
and  out  and  in  haulers.  They  are  said  to  be  more  manageable 
in  this  way. 

STUDDING  SAILS. 

The  Studding  sails  are  laced  to  their  yards,  fmrled  square  on 
their  heads,  tacks,  sheets,  and  downhaul  cringles  being  left  out, 
and  are  tied  up  with  **  centipede  "  gaskets.  On  being  bent,  they 
are  more  tidily  kept  when  stopped  up  and  down  the  masts  and 
covered.  On  the  booms  they  are  "  caulked  "  in,  and  in  the*  rig- 
ging they  hold  wind,  strain  the  strouds,  and  have  no  chance  of 
being  kept  dry. 

A  ready  way  with  a  lower  studding  sail,  is  to  make  the  sail  up 
square  on  the  whole  of  the  head,  and  have  a  strop  with  a  slip 
toggle  round  it,  at  the  place  where  the  halyards  are  to  be  bent. 
Trice  it  up  and  down  the  mast  by  its  middle;  stand  the  yard 
on  the  deck  with  its  outer  arm  doumwards,  and  let  the  part 
with  the  yard  be  outside  of  that  without  any;  secure  them 
in  that  position.  When  you  want  to  set  it,  run  the  part  without 
the  yard  (which  is  in  fact  the  inner  part  of  the  head)  up  with  the 
inner  halyards;  bend  the  outer  halyards  to  the  yard;  cast  off  the 
stops;  pull  the  tripping  line  up  so  as  to  clear  the  lower  yard  arm 
of  the  nettings;  and  then  run  the  halyards  out,  slipping  the  toggle 
when  the  yard  is  half  way  up.  All  this  will  be  done  with  much 
less  time,  soiling  of  hammocks,  and  bungling  than  otherwise. 

It  is  usual  to  unbend  stud  sails  if  not  much  in  use,  bending 
them  as  required.  The  whole  business  of  bending  sails,  has 
been  often  done,  without  a  "woi^  o^  ^T^^axa.t\on,  in  order  and 
precision  in  a  line-of-batt\e  sYui?  m^i^«iiTD:\fisx\«&. 
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After  bending,  it  is  well  to  make  all  sail  and  moTC  the 
yards  about  to  show  eycrything  its  place  ;  getting  braces,  bnnt- 
lines,  &c.  &c.,  marked  so  as  to  avoid  occasion  for  uinecessary 
noise  and  delaj  in  shortening  and  furling  sail,  squaring  yards, 
&c.  &c 

In  sheeting  home  topsails,  the  sheets,  if  double,  should  be 
stopped  together,  having  hands  at  the  lower  yard-arms,  outside 
the  lifts,  to  cut  the  stops  when  they  have  reached  them;  and  in 
all  cases  before  letting  fall,  the  men  should  be  warned  off  the 
outer  quarters  of  the  lower  yards.  The  fall  of  the  sheets  is  very 
violent,  and  the  bights  frequently  get  under  the  feet  of  the  people 
on  the  lower  yards.  In  loosing  courses,  it  is  not  necessary  to 
trice  the  booms  up;  and  when  the  outer  gaskets  have  been  cast 
off,  if  there  are  no  reefs  to  shake  out,  the  men  should  come  in  off 
the  yards;  the  booms  and  quarter-gaskets  will  keep  the  sails  up. 

When  about  to  haul  to  a  Bowline,  if  there  are  reefs  in,  let  fall 
first,  and  shake  the  reefs  out.  Before  hauling  out,  warn  people 
out  of  the  fore  part  of  the  tops,  and  in  all  places  where  they  are 
likely  to  be  holding  on  by  the  buntlines. 

FURLING  SAILS. 

The  yards  are  usually  marked  on  the  quarters,  so  that  the  men 
may  be  kept  within  certain  bounds  before  the  order  to  lay  out  is 
given.  If  furling  from  a  bowline,  stop  the  bowlines,  and  haul 
them  through  before  clewing  up. 

If  working  with  ** beginners,*  do  not  haul  the  buntlines  up 
above  the  yards  until  the  reefs  are  in :  the  state  of  the  reefs  can 
thus  be  seen.  Indeed,  to  get  the  reefs  well  taken  in,  it  is  best 
when  all  the  furlers  arc  aloft  to  pipe  reef  topsails  ;  "  one  reef," 
•*  second  reef  ;  "  causing  the  topsail  yard  men  to  come  in  each 
time;  and  then  if  the  reefs  are  satisfactory,  pipe  **  furl  sails,"  and 
"  lay  out  "  altogether. 

Lowering  booms  the  first  ship  is  mostly  an  imposition,  and  in 
no  case  a  proof  of  exceeding  smartness.  It  is  a  mere  matter  of 
position  of  bunt  becket.  If  that  is  low,  or  in  other  words  if  the 
bunt  bo  great,  run  the  buntlines  right  up,  having  a  hand  stationed 
to  ride  each  one  down,  pull  up  the  bxroX  ^\a^,  ^sv^Vs^^t '^^ 
huntUnes.     The  bulk  of  the  sail  faWa  inXo  «ii\iu^  ^a!L^css^-'SMK<^'^ 
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looking  triangle,  the  booms  are  lowered,  and  the  sails  are  said 
to  be  furled.  Bat  it  comes  on  to  r^  heayilj  ;  the  sails  ate 
filled  with  water,  and  as  long  as  there  is  no  opportnnitj  for 
drying,  we  have  drip  on  deck  and  decay  aloft. 

The  sails  are  not  ftirled  in  this  case  ;  nor  are  they,  in  any  case 
antil  every  single  man  has  done  patching,  and  every  man  is  down 
from  aloft. 

To  furl  a  sail  well,  every  cloth  must  be  handed;  that  is,  gathered 
np  in  handftils;  and  each  handfol  stowed.  When  this  is  done,  let 
all  hands  lay  hold  of  the  skin  all  along  ;  shake  the  slack  canvass 
into  it,  and  then  toss  the  sail  up,  bringing  the  skin  as  a  covering 
over  the  upper  side  of  it  The  bunt  in  this  way  will  be  low  and 
round.  The  end  bunt  gaskets  are  passed  abaft  the  top-masts  across 
to  opposite  sides,  and  down  into  the  top  where  these  are  set  np. 
The  outsides  only  will  be  wetted  in  the  event  of  rain,  and  will 
dry  without  even  being  loosed. 

It  is  considered  neat  practice  to  cause  all  the  men  not  stationed 
for  squaring  yards  to  quit  the  tops  at  the  pipe  "  Down  booms;** 
and  then,  when  the  upper  yards  are  squared,  to  pipe  the  remain- 
der down  together. 

The  evolution  is  not  completed  whilst  even  one  straggler  is 
above  the  netting. 


CHAP.  XVIIL 

ACTION  OP  WIND  UPON  BAILS. 


Before  considering  the  action  of  wind  upon  sails,  it  may  be 
well  to  define  the  meaning  of  certain  terms  which  it  will  be  ne- 
cessary to  make  use  of. 

The  Area  of  any  plane  surface  is  the  measure  of  the  space 
contained  within  its  boundary  lines,  which  is  usually  expressed 
in  square  yards,  or  feet,  or  inches,  without  reference  to  shape. 
Thus,  supposing  the  sides  a  b  (fig.  197.)  and  a  c  to  be 
each  equal  to  one  foot,  the  area  of  the  whole  figure  would  be 
one  square  foot,  and  that  of  either  of  the  triangles  A  bc  or  bc  d 
H^onid  be  half  a  square  foot  •,  ox  if  the  sc^uare  abcd  were  divided 
into  two  equal  portions,  and  on«i  oi  tYifes^  ^^et^  "^^aj^^^oisAtixiikKx^ 


AonoN  or  mnn  won  suLa. 

M  u  to  form  the  lectau- 

gle  ABFO  Oij.  198.).  *^^-l".  P 

this  rectangle  wonld 
have  the  lame  aren  aa 
tho  original  square. 

The  Ceitlrt  of  Effort 
means  that  point  in  the 
area  of  a  sail  upon  which, 
if  the  power  of  the  wind 
were  concentrated  in- 
stead of  being  diffused 
orer  the  whole  eniface, 
the  effect  upon  the  ship 
would  be  the  same.  He 
term  applies  not  only  to 

the  power  of  ooe,  but  to  tho  combined  power  of  any  number ; 
for  instance,  let  the  small  circles  on  the  satis  in  the  figure  199. 
be  Che  centres  of  effort,  then  tbo  conmion  cent 
the  large  circle,  which  position  would  depend 
of  the  sails,  and  might  be  determined  by  the  i 
aro  used  for  ascertaining  the  position  of  the  ( 
any  surface. 


would  be  about 
tho  relatire  size 

tro  of  gravity  of 
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Fig,  200. 


s 


Fig,  201. 


The  Axis  of  rotation  is  an  imaginary  line  roond  which  the  ship 
turns  in  obedience  to  the  action  of  either  the  helm  or  sails.  Hie 
position  of  this  line  is  affected  both  by  the  trim  of  the  ship,  and 
her  speed.  It  will  be  drawn  aft  or  forward  as  the  ship  stuks  by 
the  stem  or  the  head. 

The  power  of  the  sails  is  opposed  by  the  action  of  the  water  on 
those  immersed  portions  of  the  ship  which  are  called  the  area  of 
lateral  resistance,  a  b 
{fig,  200.),  and  the 
area  of  direct  resistance,  \ 
a  h  (Jig.  2Q\.).  W 

It  is  asual  whilst  in-  L— 
yestigating  the  effect  of 
pressures  upon  surfaces 
to  represent  direction 
by  lines,  and  strength 
by  the  length  of  those 
lines.  When  a  pres- 
sure is  exerted  against  any  point  on  a  surface,  its  useful  effect  is 
always  in  a  direction  at  right  angles  to  that  surface.  If  the  line 
be  at  right  angles,  then  the  effect  and  pressure  coincide,  and 
the  pressure  exerts  its  full  force.  If  the  line  be  at  an  oblique 
angle  with  the  surface,  then  although  the  effect  produced  is  at 
right  angles,  the  power  is  diminished  in  proportion  to  the 
obliquity. 

Let  A  B  (Jig.  202.)  represent  the 
surface  of  a  sail,  and  d  c  the  wind; 
the  useful  effect  will  be  represented 
by  the  line  d  c  both  in  direction 
and  proportionate  force. 

It  is  a  law  in  the  science  of 
forces  that  when  any  two  forces  act 
on  one  point,  their  joint  effect  is 
the  same  as  if  one  force  were  acting 
on  that  point  in  a  direction  be- 
tween the  other  two.  This  intermediate  force  is  called  the  resd- 
tantf  and  its  relation  both  in  direction  and  strength  to  that  of 
the  others  is  that  of  a  diagonal  in  a  parallelogram  of  which 
the  two  original  forces  form  two  adjacent  sides. 

Thus  let  B  A  and  c  a  (Jig,  203.)  represent  two  forces  acting 


Fig.  202. 
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Fig,  203. 


on  A.  Construct  the  parallelogram  A  B  0 
B,  and  the  diagonal  d  a  will  be  the  re- 
sultant of  the  two  forces  b  a  and  c  a, 
and  the  pressure  represented  by  it  will 
be  equivalent  to  those  represented  by 
B  A  and  0  D  combined,  both  as  to  di« 
rection  and  strength. 

The  conyerse  of  this  proposition  is 
evident,  viz.,  that  if  a  force  d  a  presses 
on  A  the  pressure  it  exerts  may  be  re- 
presented, if  convenient,  by  the  two 
forces  B  A  and  c  a,  and  this  process  is 
called  resolving  the  force  d  a  into  b  a 
and  c  A. 

In  the^i^.  204.  we  have  the  wind  d  a  exerting  a  certain  force 
on  the  point   a,  the 

effect  of  which  will  bo  ^^^'  ^^*- 

the  same  as  if  two 
forces  were  pressing, 
one  across  the  ship,  as 
0  A,  in  a  direction  op- 
posed to  her  lateral 
resistance  ;  the  other, 
as  B  A,  in  one  opposed 
to  her  direct  resis- 
tance. 

If  the  form  of  the 
ship  were  such  that 
these  resistances  were 

in  the  same  proportion  '  ^ 

to  each  other  as  the  forces  b  a  and  c  a  to  which  they  were  op- 
posed, then  she  would  obey  the  absolute  impulse  of  the  wind  d  a, 
and  sail  on  the  direction  of  the  line  a  b.  But  it  being  such  that 
her  lateral  resistance  greatly  exceeds  her  direct  resistance,  she 
proceeds  nearly  in  the  direction  b  a. 

Now  let  A  B  represent  the  wind  *,  and  a  h  the  yard  (Jig,  205.), 

*  Itmust  be  understood  that  no  allusion  is  made  here  to  the  number  of  parti- 
cles  of  wind  which  strike  the  sail,  the  diminution  of  which  would  decrease  the 
force  c  A,  as  the  sine  ^  of  the  angle  b  a  6.  The  mechanical  force  of  a  single 
particle  is  shown  to  render  the  subject  more  simple. 
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Fig.  205. 


the  effectiye  pressure  is 
eqniyalent  to  the  line  o 
A  at  right  angles  to  the 
surface  of  the  salL 
This  force  may  he 
again  resolved  into  the 
two  forces  c  d  and  d  a, 
acting  respectively  to 
overcome  the  direct  and 
lateral  resistances. 

It  is    evident   from  b 
this  process  of  resolu- 
tion of  forces  that  the 
direct  propelling  force 

D  A  is  small  compared  with  that  of  c  d  ;  still,  as  the  lateral  resis- 
tance is  very  much  greater  in  proportion  to  the  direct,  the  ship 
yields  chiefly  to  the  force  d  a,  and  proceeds  on  a  course  nearly 
on  the  line  e  f,  any  deviation  to  leeward  of  which  is  called  the 
angle  of  leeway.  The  amount  of  this  leeway  is  more  or  less 
considerable,  according  to  the  form  of  the  vessel,  the  amount  of 
surface  exposed  to  the  wind, — which  is,  of  course,  greater  as  the 
vessel  is  more  crank, —  the  set  of  the  sea,  and  the  resistance 
offered  to  the  wind  by  masts,  and  in  fact,  everything  except  the 
sails. 

Let  A  (^Jig.  206.),  for  instance,  be  a  section  of  a  lower  mast,  a 
h  the  course  of  the  ship  on  a 
wind,   and    b    a  its   direction.  -^^^  ^^^* 

Resolve  b  a  into  c  a  and  d  a, 
and  it  will  be  evident  that  the 
whole  effect  of  the  wind  is  as 
regards  the  mast  a  retarding  and 
leewardly  one ;  and  however 
insignificant  it  may  seem  in 
the  case  of  a  ship,  it  will  serve 
at  least  to  show  the  bad  ef- 
fects which  are  produced  by 
permitting  the  coxswains  and 
crews  of  boats  to  sit  above  the  gunwale  of  a  boat  whilst  under 
mil. 
IjQtfig.  207.  represent  aWig'^Xfm^W  'wvxJa.V^x'lsa'^vs^-'awl 
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to  the  mast    The  effect  of  the  wind  on  the  main  top-sail  in 
drawing  the  ship  a-head 
hasahready  been  shown.  ^' 

With  regard  to  the  fore 
top-sail  it  will  be  ob- 
served that  the  effective 
force  of  the  wind  c  a  at 
right  angles  to  the  sail 
coincides  with  the  fore 
and  aft  line  of  the  ship. 
Its  sole  effect,  therefore, 
is  to  counteract  the 
forward  pressure  of  the 
wind  on  the  main-top- 
sail A  D,  and  thus,  hj 

neutralising  the  ship's  direct  motion,  keep  her  nearly  stationary. 
The  transverse  pressure,  however,  on  the  main-topsail  o  d  takes 
full  effect,  and  the  ship  consequently  falls  bodily  to  leeward. 

In  the  foregoing  investigations  the  sails  have  been  considered 
for  sake  of  convenience  to  be  flat  on  their  surface.  The  accom- 
panying figure  will  illustrate  the  advantage  of  a  flat  and  dis- 
advantage of  a  curved  surface.  Let  the  curve  (^fig,  208.),  a  b  o 
p,  be  considered  as  a  horizontal  section  of  the  belly  of  a  sail 

Fig.  208. 


whose  yard  is  braced  sharp  up,  and  let  us  suppose  this  curve  to 
be  composed  of  any  number  of  straight  lines  Joinm^  ^<m:^  ^>^^t 
at  very  obtose  angles.    If  we  divide  thia  cutv^  VoXtt  ^i^so^^  ^"mJva^ 
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substituting  a  straight  line  for  each  portion  of  the  cunre,  and  re- 
peating the  line  d  a,  which  represents  the  wind,  in  each  divisioo  of 
the  figure,  we  have  then  a  b  fear  the  weathermost,  b  o  for  the  middle, 
and  0  D  for  the  leewardmost  diyision  of  the  saiL  Now  applying 
the  principle  of  the  resolution  of  forces  as  before,  we  find  that 
in  A  B,  the  wind  blows  nearly  along  the  surface,  that  the  efiectiTe 
force  c  a,  at  right  angles  to  the  sails,  is  comparatiyely  small,  and 
the  direct  force  6  a  is  also  small ;  but  that  the  proportion  of 
the  direct  force  6  a  to  the  transyerse  force  c  bia  large.  In  the 
middle  division  we  have  a  larger  effective  and  direct  force,  but  the 
transverse  force  is  assuming  a  larger  i»:oportion  to  the  direct  than 
in  the  division  a  b.  Lastly,  in  the  leewardmost  p<Mtion,  the 
effective  force  is  still  larger  than  before,  but  it  is  now  nearly  all 
absorbed  in  the  transverse  force,  the  direct  one  being  compara- 
tively small.  From  this  it  will  appear  that  the  weathermoit 
portion  of  the  sail  exercises  very  little  power  on  the  ship,  though 
that  little  is  of  a  favourable  kind  ;  that  the  centre  is,  on  the  whole, 
doing  good,  but  that  the  leewardmost  division  is  doing  harm. 

It  will  also  appear  that  if  the  sail  were  set  flat,  as  in  a  line 
from  A  to  D,  the  whole  sail  would  exert  as  favourable  a  pressure 
as  the  division  b  o  in  kind,  but  in  greater  degree,  and  coold  be 
so  set  as  to  permit  the  ship  to  lie  nearer  the  wind. 

We  come  now  to  another  division  of  this  subject,  the  efibct  of 
the  sails  in  directing  the  ship's  course,  or,  in  other  words,  in  assist- 
ing the  helm.  This  effect  will,  as  in  the  case  of  the  motive 
power  of  the  sails  be  best  understood  by  a  simple  mechanical 
problem,  that  of  the  lever. 

Fig.  209. 


6 

■ 

A  B  is  a  lever  supported  by  a  fulcrum  at  c,  its  arms  being  of 
equal  length,  w  is  a  weight  attached  to  one  of  these  arms.  If 
that  were  the  only  weight  attached  to  it,  the  lever  would  at  once 
be  thrown  off  its  level  To  restore  it  to  its  level  position,  it 
would  be  requisite  to  attach  another  weight  equal  to  to  to  tiie 
other  extremity  —  or  it  might  be  restored  to  its  level  by  placing 
a  larger  weight  w'  nearer  the  fulcrum.    The  law  by  which  the 
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relations  of  these  weights  are  goyemed  is  this,  that  the  prodoet 
of  either  weight  multiplied  into  its  distance  from  the  fulcrum 
must  be  equal  to  the  product  of  the  other  weight  multiplied  into 
its  distance  from  the  fulcrum  ;  or  if  there  are  more  weights  than 
one  on  each  side  of  the  fulcrum,  the  sum  of  the  products  on  one 
side  must  equal  the  sum  of  the  products  on  the  other. 

In  the  case  before  us,  suppose  the  arms  of  the  lerer  to  be  each 
12  feet  in  length,  and  the  weight  10  to  be  3  lbs.  — 3  x  1S»»36. 
Then  anj  weight  as  10  placed  at  the  extremity  of  the  other  arm 
of  the  lerer  must  also  be  3  lbs.,  being  at  an  equal  distance  ftrom 
the  fulcrum  ;  but  supposing  it  desirable  to  restore  the  lerel  of  the 
lever  by  placing  a  weight  nearer  the  fulcrum  (say  at  9  feet  from 
itX  as  at  w',  then  the  number  of  pounds  weight  of  10'  must  be  such 
as  when  multiplied  into  9  feet,  will  make  36,  which  in  the  pre- 
sent instance  would  be  4,  a8  4x9B36.  The  same  principle 
holds  good  whether  the  lever  be  moving  in  a  vertical  or  hori« 
zontal  plane.  If  the  lever  a  b  were  fixed  on  a  vertical  axis 
passing  through  the  point  c,  so  that  its  motion  should  be  in  a 
horizontal  plane,  the  power  requisite  to  alter  its  direction  would 
require  to  be  proportioned  as  above. 

To  apply  this  to  the  power  of  the  sails  on  a  ship,  we  may 
consider  the  ship  herself  as  a  lever  turning  round  a  vertical 
axis,  called  her  axis  of  rotation,  and  the  areas  of  the  sails  may 
be  considered  as  so  many  weights  or  forces  acting  on  her  to  turn 
her  roond  her  axis,  the  distances  from  the  axis  being  measured 
from  their  centres  of  effort.  It  will  be  obvious  that  if  we  want 
to  turn  the  ship  away  from  the  wind  (or  **  bear  up  *),  the  full 
effect  must  be  given  to  the  sails  that  are  nearest  the  bow  ;  and 
the  sails  nearest  the  stem,  or  on  the  opposite  side  of  the  axis, 
(which  may  be  assumed  to  be  nearly  at  the  middle  of  the  ship) 
must  as  far  as  possible  be  neutralised  ;  and  vice  versd,  to  bring 
the  ship's  head  up  to  the  wind,  the  head  sails  must  be  neutral- 
ised, and  the  full  effect  given  to  the  after  sails.  It  will  also  be 
obvious  that  to  l^eep  the  ship  on  a  straight  course,  the  amount  of 
sail  set  on  each  side  of  the  axis  of  rotation  must  be  balanced  by 
a  consideration  of  the  distances  of  the  several  sails,  or,  to  speak 
more  correctly,  the  distances  of  their  centres  of  effort,  from  that 
axis. 

Upon  this  balancing  of  the  sail  depends  that  quality  of  a  ship 
called  '*  carrying  a  good  helm,"  by  which  it  is  meant  that  when 
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all  sail  is  set  on  a  wind,  the  rudder  hangs  nearly  in  aline  with 
the  keel,  very  little  action  of  the  helm,  and  that  onlj  weather 
helm,  being  required  to  keep  the  ship  from  deviating  from  her 
course.  The  axis  of  rotation  being  a  shifdng  line,  this  correct 
balance  can  never  be  attained  by  mere  calculation  —  but  an 
approximation  sufficiently  near  for  all  practical  purposes,  has 
been  arrived  at  by  naval  architects  by  means  of  comparison 
with  ships  known  to  have  carried  a  good  helm. 

The  desirable  result  has  usually  been  attained  by  placing  the 
conunon  centre  of  effort  of  all  the  ssdls  a  few  feet  before  the 
middle  line  of  the  ship,  subject  of  course  to  some  little  modifica- 
tion to  meet  peculiarities  in  the  form  of  particular  ships. 

From  what  has  been  said,  it  is  to  be  hoped  that  the  reader 
will  have  little  difficulty  in  comprehending  the  principles  which 
govern  the  different  manoeuvres  executed  on  board  a  ship,  such  as 
Tacking  and  Wearing.  But  he  must  bear  in  mind  that  these 
manoeuvres  are  not  entirely  carried  out  by  means  of  the  sails, 
but  that  the  rudder  plays  the  most  important  part  Now  the 
action  of  the  rudder  is  dependent  on  the  speed  with  which  the 
ship  passes  through  the  water,  and  this  again  upon  the  power  of 
the  sails.  The  example  of  the  Lever  must.therefore  be  followed 
with  some  limitation.  In  Wearing,  for  instance,  while  we  to  a 
certain  extent  neutralise  the  aCi^er  sail,  it  is  desirable  to  keep 
such  an  amount  of  sail  in  full  action  as  to  keep  up  the  speed  of 
the  ship.  This  is  done  by  not  only  keeping  the  head  sails  fall 
but  the  main  top-sail  also,  or  very  slightly  lifting,  the  mizen 
top-sail  and  driver  alone  being  neutralised.  Again,  in  tacking 
under  ordinary  circumstances,  so  much  advantage  is  derived 
from  keeping  way  on  the  ship  to  the  last  moment  before  the 
sails  shake,  that  none  of  the  head  sails  are  neutralised  at  all. 


CHAP.  XIX. 

MEASURES   AND  WEIGHTS. 


The  earliest  mark  of  t\m«  'with  which  man  could  have  been 
acquainted,  must  have  'b^n  V\ie  ^\i&^^'e»v!CiVN&  ^IXv^gs^vxi^dark- 
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nesfl,  or  the  division  of  a  certain  portion  of  time  into  daj  and 
night  After  that,  the  observation  of  the  movements  of  the  heavenly 
"bodies,  the  length  and  direction  of  shadows,  the  rise  and  fall  of 
tides,  the  escape  of  water  from  vessels,  and  the  consequent  snb- 
sidence  of  the  fluid  within  —  would  all  suggest  themselves  as  so 
many  means  of  marking  the  rate  at  which  time  was  passing. 
The  sun>dial  of<  Ahaz,  the  clepsydra,  the  sand-glass  of  the 
Greeks,  the  notched  candle  of  the  Saxons  were  all  inventions, 
more  or  less  satisfactory,  for  ascertaining  its  movements ;  and 
there  is  good  reason  for  believing,  that  the  Eastern  astronomers, 
in  early  ages,  measured  time  during  their  observations  by  the 
vibration  of  the  pendulum. 

We  know  that  a  revolution  of  the  earth  on  its  axis  is  the 
natural  measure  of  our  time;  that  the  time  intervening  between 
the  appearance  of  a  star,  or  the  sun,  on  the  meridian  of  a  place, 
and  its  reappearance  is  called,  in  the  former  case,  a  sidereal  day, 
which  is  twenty-four  hours;  and  in  the  latter,  a  solar  day,  which, 
in  consequence  of  the  earth  having  advanced  on  its  orbits  is  on 
an  average  nearly  four  minutes  longer.  But  it  may  not  be  quite 
understood  how  science  has  improved  upon  primitive  modes,  and 
constructed  a  machine  which,  self  acting  for  several  days  (if  need 
be),  and  independent  of  temperature  and  the  visibility  of  heavenly 
bodies,  computes  time  with  almost  undeviating  accuracy. 

When  a  pendulum,  however  long  or  short,  is  set  in  motion, 
every  swing,  vibration,  or  oscillation  which  it  makes,  until  it 
comes  to  a  standsiiil,  is  performed  in  exactly  the  same  amount  of 
time. 

These  times  will  be  greater  or  less,  as  the  pendulum  is  long  or 
short ;  and  it  may  therefore  be  made  to  perform  any  number  of 
vibrations  in  a  given  time. 

Say  that  it  is  made  to  beat  86,400  times  in  a  day,  and  that  we 
divide  that  number  into  certain  portions,  calling  them  minutes 
and  hours,  and  the  vibrations  themselves  seconds.  The  next  re- 
quirements naturally  will  be  to  contrive  some  means  for  keeping 
the  pendulum  in  motion  for  that,  or  even  a  longer,  period.  This 
is  effected  by  a  train  of  wheel-work,  which  is  kept  revolving 
during  the  descent  of  a  weight  suspended  by  a  cord  wound  round 
one  of  its  axles. 

One  of  the  teeth  of  that  wheel  which  is  in  contact  with  tha 
axis  of  the  pond uJ am  is  discngiiged  in  ci  \>t«\XR.\3\Kt  ^\i^^<%ss^  ^x 

X  3 


310        MANUAL  FOB  NATAL  CADETS. 

each  TibratioQ,  and  thus  the  pendalam  in  retnm  regulates  the 
velocity  of  the  descent  of  the  weight 

An  indicator  and  dial  on  the  end  of  the  last  axis  of 
the  train  will  express  this  velocity  ;  and  this  velocitj  is  the  time 
as  measured  by  the  pendalum  in  the  instance  of  a  common 
dock. 

It  was  soon  found  that  if  the  weight  at  the  end  of  the  pendulum 
were  equally  divided — one  half  being  fixed  at  each  end  of  it,  and 
the  pendulum  itself  placed  horizontally  on  an  axis  at  its  centre, 
and  kept  in  motion  by  the  constant  pressure  of  a  spring  having 
a  proportionate  degree  of  strength —  the  same  consequences  would 
follow. 

This  arrangement,  which  is  just  the  Balance  Wheel  produced 
in  smaller  proportions  and  adapted  to  smaller  scales  and  any 
attitude  or  position,  became  the  fundamental  principle  of  the 
Chronometer  and  pocket  watch. 

**The  compensation  balance  is  a  beautiful  contrivance  for 
counteracting  the  effect  of  changes  of  temperature,  which,  by 
causing  an  ordinary  balance  to  expand  and  contract,  occasion  a 
variation  in  the  extent  of  its  vibration,  and  consequently  in  the 
rate  of  going  of  the  timepiece  of  which  it  forms  the  essential 
feature.  This  correction  is  effected  by  forming  the  rim  of  the 
balance  of  two  semicircular  slips  of  metal,  fixed  at  one  end  only, 
and  each  consisting  of  a  very  narrow  riband  of  steel  joined  to 
an  outer  rim  of  brass.  Each  of  these  slips  consisting  thus  of  two 
metals  differently  affected  by  heat,  is  capable  of  altering  its  shape 
with  every  change  in  the  temperature  to  which  the  chronometer  is 
exposed,  in  such  a  way  as  to  keep  the  vibrations  of  the  balance 
always  the  same."  • 

The  pendulum  is  also  employed  as  an  instrument  in  the  measure- 
ment of  space,  as  well  as  Hme.  For  things  which  we  call  fathoms, 
yards,  feet,  inches,  &c.,  have  no  existence,  excepting  that  which 
they  derive  from  the  pendulum. 

The  number  of  vibrations  which  a  pendulum  of  a  given  length 
will  make  in  a  given  time  will  depend  on  the  locality  of  the  in- 
strument. In  different  latitudes,  there  is  required  a  different 
length  of  pendulum  to  perform  the  same  number  of  ^vibrations. 
In  the  latitude  of  London,  for  example,  a  pendulum  39*13  inches 
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long,  will  vibrate  seconds,  whereas  near  the  Equator,  a  lesser 
length  would  be  required  to  perform  the  same  duty  ;  and  it  may 
be  observed  that  the  bulbs  are  usually  made  capable  of  adjust- 
ment by  means  of  screws. 

**  This  difference  is  explained  by  the  flattened  shape  of  the 
earth,  and  the  consequent  diminished  force  of  gravity  near  the 
equator. 

**  Now,  as  a  pendulum  in  this  country,  vibrating  seconds  at  the 
level  of  the  sea  would,  invariably  be  of  a  certain  length,  that 
length  was  adopted  as  a  basis  for  a  system  of  uniform  measures 
throughout  the  British  Islands  ;  and  in  the  absence,  or  total  loss 
of  the  ordinary  means,  the  standard  measure  could  be  declared 
with  a  line  and  plummet** 

Table  of  the  length  of  pendulum  that  will  vibrate  seconds  at  every 

Ji/Vi  degree. 


Degree. 

Inches. 

Degree. 

Inches. 

1 

1  Degree. 

Inches. 

0 

39-027 

35 

39-084 

70 

39-177 

5 

39-029 

40 

39-097 

75 

39-185 

10 

89-032 

45 

39-111 

80 

39-191 

15 

39-036 

50 

39-126 

85 

39-195 

20 

39-044 

55 

39-142 

90 

89-197 

25 

39-057 

60 

39-158 

SO 

39-070 

65 

39-168 

i 

The  system  of  Weights  in  England  is  arbitrary,  almost  every 
county  having  a  quantity  of  its  owli.  In  France  the  measures, 
weights,  and  coinage  have  a  definite  relation  to  the  dimensions 
of  the  earth.  The  meridian  of  Paris  measured  from  the  pole  to 
the  equator,  is  divided  into  ten  million  parts,  each  of  which  is 
called  a  Metre. 

This  metre  is  39-376  inches  in  length,  and  has  been  adopted 
as  the  basis  of  a  decimal  system  ;  the  multiples  and  divisions 
being  expressed  by  a  certain  prefix  to  the  metre. 

As  boat  midshipmen  are  frequently  employed  upon  commis- 
sariat service,  the  following  tables  may  be  found  useful. 
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BRITISH  WEIGHTS  AKD  MEA8UBE8. 

Troy  Weight 

Grains 
24 »     Idwt. 
480 «  20=  1  oz. 
5760a240«12»lllK 

Avokdupoia  Weight. 

Drachms 
)6=         loz. 
256=       16=       lib. 
7168=     448=     28=  1  quarter. 
28672=   1792=  112=  4=   1  cwt. 
573440  =  35840=2240=80=20  =  1  ton. 
1  lb.  =  14  oz.  11  dwts.  15,^  grains  Troj. 
1  oz.  =  18  dwts.  5 J  grains  Troj. 
N.  B  —  7000  Troj  grains  make  1  pound  Aroirdapois  ;  hence 
175  pounds  Troy,  are  equal  to  144  pounds  Avoirdupois. 

Apelhecarie^  Weight. 

Grrains 

20=     1  scruple. 
60=     3=   I  drachm. 
480=  24=  8-   1  oz. 
5760  =  288=96=12  =  1  lb 

Long  Measure. 

Inches 

12=       Ifoot. 
36=       3«       lyard. 
72=       6=       2=     1  fathom. 
198=  16J=     5J=  2}=     ipole. 
7920=  660=  220  =  110=40  =1  furlong. 
63360  =  5280  =  1760  =880=320  =  8  =  1  mile. 
A  mile  contains  80  chains,  land  measure,  and  a  chain  100 
links  of  22  yards ;  an  inch  contains  12  lines. 
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Measure  of  the  Circle, 

Seconds  (") 
60-         1  minute  (0 
360 »       60-     1  degree  (°) 
32400-  5400-  »0-lqoadrant 
1 29600 — 2 1 600 — 360 — 4  —  1  circomference. 

Wine  Measwre» 

Pints 

2  —       1  qaart 
8—       4—     1  gallon. 
336-  168=  42=   1  tierce. 
504=  257=  63  =  1^=   1  hogshead. 
672=  336=  84=  2  =  lj=   1  puncheon. 
1008=  504=126=  3=  2  =  1^  =  1  pipe. 
2016  =  1008  =  252=   6=  4=  3  =  2  =  1  tun. 

Ale  and  Beer  Measure. 

Pints 

2  =     1  quart. 
8=     4=     I  gallon. 
72=  36=     2=   1  firkin. 
144=  72=:   18=  2  =  I  kilderkin. 
288  =  144=  36=  4  =  2=   1  barrel. 
432=216=  56=  6  =  3  =  1^=   1  hogshead. 
576  =  288=  72=  8  =  4=»  2  =  lJ=   1  puncheon. 
864=432  =  108  =  12  =  6=  3=  2  =  1^=1  butt. 
N.  B. —  The  pint,  quart,  and  gallon,  for  wine,  ale  and  beer, 
and  grain  or  com,  measure  the  same  with  regard  to  their  mag- 
nitude ;  8  of  these  gallons  make  1  bushel ;  and  1  gallon  contains 
277*274  cubic  inches,  or  10  lbs.  of  distilled  water,  at  62  degrees 
Fahrenheit. 


Dry  Measure, 

Pints 

8  = 

1  gallon. 

16  = 

2  = 

1  peck. 

64  = 

8  = 

4=1  bushel. 

256  = 

32  = 

16=  4=  1  coom. 

512  = 

64  = 

32=  8=  2=   1 

quarter. 

2560  = 

320  = 

160  =  40=10=  5: 

=  1  wey. 

5120  = 

640  = 

320=80  =  20=  10< 

»2  =  llast. 
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Chth  Meeuwre, 

Inches 
2j=   1  nail. 
9»  4^1  quarter. 
36«16  =  4»lyard. 
27 ->12»3»1  Flemish  elL 
45  =  20  =  5  =  1  English  ell. 
54=24=6  =  1  French  elL 

Square  Measure, 

Inches 

144=  lfoot« 

1296=         9«         Ijard. 
39204=  272^=  30^=     1  pole. 
1568160»10890  =  1210=  40  =  1  rood. 
6272640  =  43560»4840= 160=4=1  acre. 
10  square  chains  make  1  acre  ;  640  acres  make  1  square  mQc; 
30  acres  1  yard  of  land  ;  and  100  acres  1  hide  of  land* 

Solid  Measure. 

Inches 

1728=  Ifoot. 
46656=27  =  1  yard. 
1  cubic  foot =2200  cylindrical  inches =3300  spherical  inches 
=  6600  conical  inches. 

MI8CBLLANEOU8  WEIGHTS  AND  MEASURES. 

1  acre  Scotch,  1*271  acres  English,  or  -         6084  sq.  yds. 

1  acre  Irish,  r638  acres  English,  or  -         7840  sq.  y^ 

1  barrel,  imperial  measure  ...  9981*86  cub.  in. 

„      soap  .....  256  lbs. 

1  bushel,  imperial  measure  -  -  .  2218*19  c.  in. 

„     Winchester  ...  2150*42  c.  in. 

„      barley        ....  50  lbs. 

„      coal  .....  88  lbs. 

„      flour  or  salt  -  .  .  56  lbs. 

„      oats  -  -  -  -  40  lbs. 

„      wheat        ....  60  lbs. 

1  chaldron  coals,  Newcastle  -  -  53  cwts. 

1  sack         -  -  -  -  -  112  lbs. 
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1  chain       .           .           ^ 

• 

100  links. 

1  clove  of  wool 

. 

7  lbs. 

1  fodder  of  lead,  Stockton  - 

. 

S2  cwt. 

f,            „    Newcastle 

- 

21  cwt 

„            „    London 

m 

19i  cwt 

1  gallon,  imperial  measore 

. 

.      277-27  cub.  in. 

,f        distilled  water,  60° 

. 

lOlbfl. 

„        proof  spirit  or  oil 

- 

9*3  lbs. 

n        former  wine  measure 

. 

231  c.  in. 

„        former  ale  measure 

- 

283  c  in. 

„        Irish  measure 

. 

217*6  c  in. 

1  league      ... 

.       • 

3  miles. 

1  geographical  mile 

- 

I*l5£ng.  ms. 

„           degree 

- 

69*12  Eng.  ms. 

1  nautical  mile  (mean) 

«• 

-      6075-5  feet. 

1  gross        ... 

- 

12  dozen. 

1  great  gross 

- 

12  gross. 

1  hand        ... 

«• 

4  inches. 

1  hundred  of  deals 

- 

120  in  No. 

„           nails  - 

- 

120  in  No. 

„            salt    - 

- 

7  lasts. 

1  last  of  salt 

. 

18  barrels. 

„       gunpowder 

- 

24  barrels. 

,f      potash,  soap,  pitch,  or  tar 

- 

12  barrels. 

„       flax  or  feathers 

m 

17  cwt. 

1  link 

m 

7*92  inches. 

1  lino           ... 

m 

-      l-12thofanin. 

1  load  of  bricks 

. 

600  in  No. 

^•HT       com 

m 

40  bushels. 

„         hay  or  straw 

- 

36  trusses. 

„         lime 

. 

32  bushels. 

„         planks,  two-inch   - 

- 

300  sq.  ft. 

„         sand 

m 

36  bushels. 

„         timber,  squared    - 

«• 

50  cub  ft. 

„         timber  unhewed    - 

. 

40  cub.  ft. 

1  mile          ... 

. 

80  chains. 

1  pack  of  wool 

«> 

240  lbs. 

1  palm         -            .            - 

«■ 

3  inches. 

1  pole,  woodland     - 

m 

-    _         18  feet 

„    plantation     - 

. 

21  feet 
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1  pole,  Cheshire 
1  sack  of  coals 

„       wool 
1  seam  of  glass 
1  cubit        -  -  ^ 

1  span         -  -  - 

1  military  pace 
1  stone  of  meat  or  fish 

,,    horseman's  weight  - 

„  glass 
1  thousand  of  nails  - 
1  truss  of  new  hay  - 
old  hay  - 
straw  - 
1  tun  of  yegetable  oil 

„      animal  oil  - 
I  cable's  length 


»» 


n 


24  feet.. 
224  lbs. 
364  lbs. 
124  lbs. 
18  inches. 
9  inches. 
5  feet 
8  lbs. 
14  lbs. 
5  lbs. 
1200 
60  lbs. 
56  lbs. 
36  lbs. 
236  gallons. 
252  gallons. 
120  fathom. 


BELATIYE     TALUB     OF     BRITISH    AHD    FBENCH    WEIGHTS     AND 
HBAfiUBBS.      FBBKCH  DECIMAL  OB  MODBBK  SYSTEM. 


Weights. 


French. 

Brftlih. 

Gramme  - 

- 

- 

m 

15*434  grains. 

Decigramme     « 

- 

- 

- 

1*5434      „ 

Centigramme    - 

- 

- 

- 

015434    „ 

Milligramme    - 

- 

- 

- 

0*015434  „ 

Decagramme     - 

m 

- 

- 

154*34      „ 

Hectogramme    - 

m 

- 

- 

3*527  oz.  avoird. 

or 

- 

- 

- 

3*2154  oz.  troy. 

Kilogramme 

- 

- 

- 

2*6795  lbs.  troy. 

or 

- 

• 

m 

2*2048  lbs.  avoird. 

Myiiagramme  - 

- 

m 

- 

26*795  lbs.  troy. 

or 

- 

- 

- 

22*048  lbs.  avoird. 

Quintal    - 

- 

- 

- 

1  cwt.  3  qrs.  24^  lbs. 

Millier  or  bar    » 

- 

m 

- 

9  tons  16  cwt.  3  qrs.  12  lbs. 

Meeuures 

of  Capacity, 

Litre  ♦      «        - 

m 

- 

- 

61*028  cubic  inches. 

or     - 

m 

m 

m 

1*761  imperial  pint. 

*  The  Litreasa  cubic  decimetre. 
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Decilitre  -  -  -  -  -  6*1928  cubic  inchei. 

Centilitre  -  -  -  -  -  0*6103      „       „ 

Millilitre  -  -  -  -  ^  -  0*0610      „       „ 

Decalitre  -----  610*28      „       ^ 

or     •  -  -  -  •2*2  imperial  gallons. 

Hectolitre  -  -  -  -  8*5317  cubic  feet. 

or     -  -  -  -  -  2*75  imperial  bushels. 

Kilolitre    -  -  -  -*  -  35*317  cubic  feet 

Myrialitre  -  -  -  .  353*17      „      „ 

Measwres  of  Length, 

Metre       -----  89*371  inches. 

Decimetre         -        -        -        -  3*9371      „ 

Centimetre        -        -        -        -  0*39371     „ 

Millimetre         -        .        -        .  0*039871  „ 

Decametre        -        .        -        -  32*809  feet 

Hectometre       -        -        -        -  328*09    „ 

Kilometre         ....  1093*6  yards. 

Myriametre      -        •        -        -  6*2138  miles. 

Measures  of  Superfices. 

Are*       -----  119*60  square  yards. 

Deciare    -----  ll»960      „        „ 

Centiare 10*764  square  feet 

Milliare    -----  155*00  square  inch. 

Decare 1196*0  square  yards. 

Hectare    -----  2*4712  acres. 

Measures  of  Solidity, 

Steref 35*317  cubic  feet 

Decistere 8*5317    „       „ 

Centistere         -        -        -        -  610*28  cubic  inches. 

Millistere  -        -        -        .  61*028     „        „ 

Decastere         -        -        -        .  1 3-080  cubic  yards. 

Hectostere        -        -        .        -  130*80    „       „ 

Note. — The  decimetre,  centimetre,  and  millimetre,  arc  re- 
spectively formed  by  dividing  the  metre  by  10,000,  and  1000  ; 
and  the  decametre,  hectometre,  kilometre,  and  myriametrc,  by 

*  The  Are  ss  a  square  decimetre, 
t  The  Stere  =  a  cubic  metre.^ 
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multiplying  the  metre  by  10,  100,  1000,  and  10,000  ;  the  other 
measures  and  weights  of  the  decimal  system  are  formed  in  a  like 
manner  from  their  respective  units. 


BELATIYE  VALUE  OF  BRITISH  AKP  FOREIGN  MEASURES  OF  LEKOTH. 


Country  or 
Place. 

Name 
or  Mea- 
sure. 

No. 
equal  to 
100  Eng. 

feet. 

Country  or 
Place. 

Name 
of  Mea- 
sure. 

* 

No. 
equal  to 
100  Eng. 

feet. 

Amsterdam  - 
Antwerp 
China  - 
Copenhagen  - 
Danlzic 
France  - 
Genoa  - 
Hamburg 
Lisbon  - 
Malta  - 

Foot 

•  •  • 

•  •  • 

•  •• 

Palmo 
Foot 

•  t  • 

•  •  • 

107-71 
106*76 

94-41 

97-16 
106*19 

91-46 
123-45 
106-38 

92-73 
107-52 

Naples 
Prussia 
Riga    .        - 
Russia  - 
Sardinia 
Sicily  . 
Spain   - 
Sweden 
Venice 

Palmo 
Foot 

••• 

••• 
Palmo 

••• 
Foot 

••• 

••• 

115-60 

97-16 

111-21 

87-27 

122*69 

125-91 

107-91 

10273 

87-71 

RELATIVE  VALUE  OF  BRITISH  AND  FOREIGN  COMMERCIAL  WEIGHTS. 


Country  or 
Place. 


/ 


Alexandria     - 

Amsterdam    - 

Algiers  - 
Barcelona 
Cairo 
China     - 
Constantinople 
Copenhagen    - 
Cyprus   - 
Dantzic  - 
France  - 

Genca    • 

Hamburgh 
Japan     - 
Leghorn  - 
Madeira  - 


Weights 


Rottolo, 

For. 
Pound 

Flem. 
Rottolo 
Pound 
Rottolo 
Catty 
Oke 
Pound 
Rottolo 
Pound 
Livre 

usuel 
Pound, 

heavy 
Pound 
Catty 
Pound 


No. 
equal 
to  1  cwt. 
British. 


119-84 
50-79 

94*12 
126-97 
117-89 

84-00 

39-53 
101-55 

21-35 
108-42 
101-59 

145-69 

104-86 

8615 

149-61 


Country  or 
Place. 


Malta     - 
Naples   - 

Persia    - 
Portugal 
Prussia  - 
Riga 

Rotterdam 
Russia    - 
Sardinia 
Sicily 
Smyrna  - 
Spain      - 
Sweden  - 
Trieste   - 
Tripoli    - 
Tunis     - 
Venus    - 


Weights. 


Rottolo 
Cantaro 

gro 
Batman 
Pound 


W 


Oke 
Pound 


Rottolo 
Rotul 
Pound, 
new 


No. 
equal  to 
1  cwt. 
British. 


64-17 
56-99 

88-31 
110-68 
108-60 
121-51 
102*82 
124-08 
128-00 
160-00 

39-53 
110  40 
149-33 

90-75 
100-00 
100-85 

50-79 
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LSAD  LIKES. 

The  hand  leads  are  from  aboat  7  to  14  pounds  weight  The 
lines  are  marked  thus :  black  leather  at  two  fathoms  with  a  hole 
in  it;  at  three,  the  same;  at  five,  white;  at  seven,  red;  at  ten,  black 
leather ;  at  thirteen,  blae  ;  at  fifteen,  white;  at  seventeen,  red;  and 
two  knots  at  twenty. 

The  deep  sea  lead  line  is  marked  in  the  same  way  up  to  twenty 
fathoms,  then  one  knot  at  twenty-five  fathoms,  three  at  thirty,  &c. 

LOO  LnTE. 

The  first  part  of  the  log  line  is  stray  line,  its  object  being  to 
permit  the  **  log  ship  "  to  get  well  clear  of  the  infiuence  of  the 
eddy  water  in  the  ship's  wake.  No  account  of  it  is  taken ;  but  at 
the  first  mark,  the  divisions  for  the  measurement  of  the  ship's 
pace  commences  :  this  mark  is  a  piece  of  white  bunting. 

The  divisions  are  denoted  by  knots  which  are  at  distances 
from  each  other,  bearing  the  same  proportion  to  a  nautical  mile 
that  the  time  run  by  a  sand-glasS  does  to  an  hour.  If  one  of 
these  knots  pass  in  the  interval,  the  ship  is  sailing  at  the  rate  of 
one  mile  an  hour  ;  if  two  knots  pass,  two  miles  an  hour  ;  and 
so  on. 

In  this  operation,  a  28-second  glass  is  generally  used  ;  in 
which  case  the  knot  should  be  47  feet  3  inches,  which  bears  the 
same  proportion  to  6075'5  (the  feet  contained  in  a  mean  nautical 
mile)  that  28  seconds  do  to  S600,  the  seconds  contained  in  an 
hour.  When  a  14-second  glass  is  used,  the  knots  must  be 
doubled,  or  a  log-line  having  half-knots  used.  The  length  of 
the  knot  is  frequently  taken  as  little  as  44  or  45  feet,  by  which 
means  the  sailing  of  the  ship  is  overrated.  This  is  done  with  a 
view  that  the  reckoning  of  the  ship  may  be  on  the  safe  side  in 
making  land.  This  space  of  47  feet  3  inches  is  considered  as 
made  up  of  tenths."  * 

MEASUBINQ  DI8TANCB  BT  SOUND. 

Sound  flics  at  the  rate  of  1142  feet  in  a  second,  or  about  a  mile 
in  4 J  seconds  ;  or  a  league  in  14  seconds ;  or  13  miles  in  a 

*  lomnn*!  NarigtUon. 
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minute  ;  but  sea  miles  are  to  land  miles  nearly  as  7  to  6,  there- 
fore sonnd  moves  over  a  sea  mile  in  5f  seconds,  nearly,  or  a  sea 
league  in  16  seconds.  Sound  can  be  heard  nearly  twice  as  far 
on  the  water  as  on  the  land.  Thos,  by  observing  with  a  watch 
or  otherwise,  the  time  which  passes  between  the  flash  of  a  gan 
and  the  sound  of  the  discharge,  the  distance  from  the  place  of 
the  discharge  may  be  reckoned.    The  same  with  lightning. 

The  banks  of  rivers  sometimes  echo  any  sharp  noise  produced 
upon  the  water,  and  this  in  a  dark  night  on  a  broad  river  may 
be  useful ;  for  by  striking  the  water  a  smart  blow  with  the  flat 
of  an  oar,  and  observing  the  time  between  it  and  the  echo»  the 
distance  from  the  bank  may  be  guessed  at. 

Time  may  be  counted  by  the  pulsations  of  the  blood,  which, 
for  a  man  in  health,  are  usually  75  in  a  minute.* 


CHAP.  XX. 

ORGANISATION. 
BEBTHINO. 


As  there  can  be  no  discipline  established  until  the  hammocks 
and  bags  are  marked  and  issued,  and  the  berthing  list  completed, 
the  earliest  attention  should  be  given  to  these  matters.  Hammock 
cloths  take  a  long  time  in  drying,  and  should  be  drawn  and  fltted 
as  soon  as  possible.  The  forecastle  cloths  stand  all  the  better  for 
being  sewn  with  the  seam  athwart  ships. 

In  berthing,  the  lower  deck  guns  must  be  run  in  and  bowsed, 
as  at  sea.  Boatswain's  mates  are  berthed  at  the  hatchways,  other 
petty  officers  next  the  sides;  thus  they  get  a  little  more  space,  and 
protect  the  mess  traps. 

The  guard  and  quarter-masters  are  best  disposed  of  in  the 
wings,  or  any  wh^re  out  of  the  gangways;  so  that  should  the  deck 
be  cleared  early,  these  men  who  have  had  night  watches  may  not 
be  disturbed. 

*  What  to  obserre. 
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HAMMOCKS. 

Hftmmocks  should  be  fitted  with  three  bottom  and  two  head- 
stops,  made  of  good  nettle  staff  and  whipped.  They  are  nsaallj 
marked  on  the  head,  and  when  hung  on  the  gantlines  most  be 
stopped  on  with  the  numbers  downwards  and  inwards.  The 
trouble  of  fitting  hammocks  so  as  to  lace  up,  is  well  bestowed  ; 
they  are  not  so  readily  soiled  or  worn  out  as  those  which  are 
daily  dragged  to  pieces  with  seven  turns  of  a  greasy  tarry 
lashing.  Moreover,  they  scrub  clean  in  half  the  time,  and  are 
more  quickly  laced  up.  The  spare  suit  should  always  be  taken 
in,  ready  slung  and  stowed  away.  A  shift  can  thus  be  made 
without  disturbing  bags,  they  cannot  be  used  for  deck  cloths  or 
wrappers,  and  the  men  have  more  space  in  their  bags  for  their 
clothes. 

In  large  ships,  hammocks  should  be  piped  down  by  watches, 
and  in  bad  weather  the  mate  of  the  watch  should  look  out  for  a 
clearing  off  so  as  to  get  them  down  dry. 

The  only  way  to  air  bedding  effectually  and  tidily,  is  to  stop 
the  blankets  on  the  gantlines  by  the  station  bill  for  scrubbed 
hanmiocks. 

BAGS. 

The  best  way  to  mark  bags  is  with  a  round  piece  of  hide 
sewn  on  the  bottom  with  a  grummet  round  it,  and  having 
the  number  cut  on  the  hide.  Bags  should  bear  the  owner's 
number  on  the  ship's  books,  and  thus  go  with  him  wherever 
stationed.  What  a  cabin  is  to  an  officer,  a  resting-place  for  his 
bag  and  diddy  box  is  to  a  man.  The  fitments  on  a  lower  or 
orlop  deck  ought  to  be  very  important  that  interfere  with  a  place 
for  the  permament  stowage  of  bags.  If  we  take  into  considera- 
tion the  time  spent  in  getting  bags  up  and  down,  and  in  chase 
of  the  owner  of  a  stray  one,  who  perhaps  has  spent  the  best 
part  of  his  meal  hour  in  search  of  it,  amidst  the  confusion  of  the 
transit  ;  the  time  spent  in  vexatious  inquiries  into  pilferings 
occurring  in  consequence  ;  the  discomfort  to  a  man  arising  from 
his  inability  to  shift  his  wet  clothes,  or  put  on  old  or  new  ones,  and 
the  positive  worry  that  all  this  occasions  — we  will  think  seriously 
before  we  "routine"  bags  twice  a  day  up  and  down  hatchways. 
Bags,  as  affecting  the  comfort  or  discomfort  of  the  men,  are  matters 
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of  yery  large  importance.  Men  cannot  work  heartily  in  their 
mustering  clothes.  Ten  minutes  expended  in  shifting  to  working 
dress  for  a  press  of  work,  will  be  caught  up  before  an  hour  is  over. 
All  that  the  men  call  elbow-grease  is  in  the  jumpers.  If  we  haye 
our  bags  stowed,  so  that  we  can  lay  hands  on  each  particular  one, 
we  may  ad^t  our  dress  to  every  circumstance.  We  shall  always 
have  good  clothes  for  muster,  good  work  out  of  working  rig,  and 
good  health  from  timely  shifts  on  account  of  weather.  Mustering 
the  liberty  men  with  their  bags  before  leaving,  and  then  stowing 
their  bags  under  charge  nntil  the  return  of  their  owners,  are  not 
only  checks  to  sales,  but  also  to  theft. 

CIiOrHINO. 

'*  Working  dress  "  need  not  be  so  vague  a  term  as  to  admit  of 
variety  of  coloor  and  material 

The  best  rig  is  a  suit  of  duck,  made  large  enough  for  wearing 
over  all,  to  be  put  on  whilst  coaling  or  refitting,  and  to  be  scrubbed 
and  taken  in  as  hammocks  are. 

liCt  the  men  appear  in  their  night  uniform,  all  blue,  at  evening 
muster  ;  shifting  at  a  certain  period  according  to  the  season. 

The  dress  for  the  day  to  be  announced  before  breakfast, 
if  possible ;  the  forenoon  watch  coming  to  muster  in  that 
uniform. 

On  Sundays  it  is  well  to  let  the  men,  if  in  white,  bring  their 
blue  frock  to  muster,  as  it  frequently  becomes  cold  during  church. 

A  certain  quantity  of  clothing  is  necessary  for  each  mar,.. 
In  mustering  clothes,  let  them  parade  that  quantity ;  if  they  are 
short,  take  their  names  down  for  sufficient  material  to  complete. 
What  they  may  have  above  the  establishment  is  of  no  conse- 
quence. Much  time  is  lost  at  muster  from  noting  each  article 
specially. 

WATCH  QUABTEB  AND  STATIOIT  BILL. 

Ships  are  supplied  with  a  table  of  complement,  and  a  sbheme  for 
the  quarter  biU.  By  the  latter  the  system  for  fighting  is  officially 
arranged.  It  is  left  to  the  option  of  the  officer  in  command  to 
dispose  of  his  strength  for  the  purposes  of  working  ship,  as  he 
may  think  best  It  is  an  approved  method  to  take  the  table 
«f  complement  for  the  particular  rate,  and  from  the  whole  c<»n. 
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plement,  deduct  the  officers,  marines,  idlers,  stokers,  and  second- 
class  boys.  The  remainder  gives  the  nnmber  of  men  disposable 
for  the  watch  bill  As  the  artificers  and  signal-men  are  included 
in  ^e  idlers'  list,  (torn  the  remainder  take  sufficient  numbers 
for  quarter-masters  and  boatswains'  mates;  and  then,  as  an 
approximate  for  equalising  the  strength  and  giving  every  man 
stationed  aloft  about  a  fair  jHroportion  of  canvass  to  handle,  cal- 
culate thus :  As  the  number  of  yards  of  canvass  in  the  courses 
and  top-sails,  &c.,  is  to  the  **  remainder,**  so  is  the  number  in 
(say)  the  main-sail  to  the  number  of  main-yard  men,  and  so  on. 

Of  course,  it  will  be  remembered  that  some  canvass  is  lighter  than 
others,  and  that  from  stay  and  studding-sails,  fore-top  men  do  more 
work  aloft  than  the  main  and  should  therefore  be  equally  strong. 
Divide  the  first  mentioned  remainder  into  two  watches,  each  watch 
into  two  "  halves,"  and  each  "  half**  into  two  **  parts  ;  **  the  odd 
numbers  being  in  the  first  halves,  the  even  in  the  second  halves, 
beginning  with  number  *'one**  in  each  watch.  Thus  we  can 
keep  two,  four,  or  eight  watches  without  an  additional  set  of 
stations  and  numbers  to  remember,  which  is  the  case  with  a 
ship's  company  divided  into  three  watches. 

'The  first  parts  are  usually  sail  loosers  and  furlers;  the 
second,  upper-yard  men  and  second  company  of  small  arm 
men;  the  third  parts,  sail  furlers,  spare  boats'  crews,  and  third 
company  of  small  arm  men ;  the  fourth  parts,  boats*  crews  and 
spare  bands  for  duties  aloft,  but  generally  working  on  deck. 

The  first  halves  of  the  port  watch  wear  one  stripe  on  the 
left  arm,  and  the  second  two.  The  first  halves  of  the  star- 
board watch  wear  one  stripe  on  the  right  arm,  and  the  second  two. 

For  want  of  space,  numbers  are  printed  instead  of  words  in 
the  annexed  form  of  watch  bill,  and  represent  these :  — 

No.  1.  Man's  number  on  the  watch  bill 

2.  His  number  on  the  ship's  books. 

3.  Quarters. 

4.  Boat. 

5.  Duty  aloft ;  such  as  F.  Y.  F.,  fore-yard  furler  ;  F.  T. 

L.F., Fore  yafd  loose  and  furl;  C.  L.  F  ,  Cross,  loose, 

furl  top-gallant  yard. 

In  working  ship  with  the  watch,  keep  the  second  halves  to 

the  port  duties,  and  the  first  to  the  starboard;  they  will  thus 

aU  learn,  and^  come  in  for  aft  average  share  of  work.     For 
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instance,  if  on  the  port  tack,  second  half  of  top-men  aloft  to  set 
stud-sails,  shake  a  reef  out,  &c.  &c.;  second  part,  furl  top-gallant 
sails  ;  or  else  let  them  take  the  aloft  duties  day  about. 

It  prevents  confusion  to  denote  the  watch  that  is,  or  may  be, 
called  on  deck,  by  a  board  having  the  letter  F  on  one  side  and 
S  on  the  other;  making  the  boatswain's  mate  or  quarter-master 
of  the  last  watch  answerable  that  it  is  correctly  fixed  in  some 
place  where  the  watch  letter  may  be  seen.  Some  ships  improve 
on  this,  and  denote  the  part  or  half  for  duty  aloft,  or  for  small 
work  on  deck,  by  similar  means. 

All  petty  officers  are  supplied  with  lists  of  their  men,  and  may 
be  trusted  to  muster  them  during  the  day;  but  at  night,  the 
most  approved  practice  is  for  the  officers  of  watches  to  be  called 
before  the  hour  of  relief,  so  as  to  be  on  deck  in  good  time  to 
muster  their  own  watch.  The  men  fall  in  on  one  side;  one  mid- 
shipman musters,  another  (or  the  ship's  corporal)  checks  the  "sick*' 
replies  with  the  binnacle  list ;  the  men  pass  across,  answering 
their  name  and  number,  as  they  are  called ;  the  reliefs  for  the 
wheel,  lead,  looks  out,  life>buoy,  relieving  tackles,  lee  sheets, 
and  halyards,  &c.  &c.,  fall  in,  and  are  inspected  at  the  times 
appointed  for  relieving  these  posts.  When  the  relieving  watch 
is  mustered  it  is  "called,"  and  then  the  other  one  is  at  liberty  to 
go  below.  When  the  officer  is  satisfied  with  the  ship's  position 
and  condition,  the  other  is  relieved  of  responsibility.  Thus  we 
have  an  entire  and  sober  watch  constantly  on  deck  ;  and  until  a 
happier  experience  proves  that  squalls  will  not  take  us  aback,  or 
another  ship  run  into  us  because  it  is  *'  eight  bells,"  we  cannot 
afford  to  be  less  exacting. 

The  petty  officers  and  carpenters,  after  having  gone  a  round  of 
inspection,  report  the  ropes  clear  for  working,  the  guns  secure, 
sentries  alert,  life-buoy  primed,  the  pump  well  right,  and,  if  under 
steam,  the  steam-lights  trimmed  and  the  ashes  disposed  of. 

The  Koyal  Marines  are  added  to  the  watch  bill  on  a  separate 
division,  and  the  working  parties  are  kept  in  equal  force  by 
taking  the  guard  from  each  watch.  Where  there  are  marines 
enough,  over  and  above  the  number  necessary  for  great  guns,  it 
is  an  excellent  arrangement  to  take  that  surplus  for  guard  duty, 
having  a  change  round  once  a  month:  for  it  often  comes  hard,  for 
example,  on  a  man  who  has  just  kept  a  watch  in  the  working  party 
to  become  "  sentry  go;"  and  equally  so  for  one  who  has  just  come 

T  3 
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off  sentrj  to  be  summoned  to  gnn  drill  or  general  quarters.. 
The  Marines  generally  compose  the  first  company  of  small  arm 
men. 

The  Idler*s  list  is  divided  into  two  classes,  the  **  exctised  **  and 
**  working.**  The  former  are  only  employed,  apart  from  their 
special  duties,  at  general  quarters;  the  latter,  when  idlers  or  all 
hands  are  called.  Although  it  will  require  sharp  practice  on  the 
part  of  the  police,  it  is  but  right,  when  hands  are  on  deck,  to 
consider  the  particular  duties  performed  below  by  some  of  the 
idlers,  and  to  allow  the  servants,  steward's  assistants,  and  reliefs 
to  go  below  in  reasonable  time. 

When  not  standing  by,  we  summon  the  whole,  a  hal^  or  a 
part,  according  to  the  force  required ;  thus  we  do  not  wet  or 
disturb  more  hands  than  are  necessary. 

We  make  it  generally  known  that  "  the  work  must  be  done  '* 
is  a  law  to  which  eveiything  must  give  way. 

If  a  part  work  slackly,  this  of  course  shows  we  want  more 
strength,  and  we  call  a  half.  If  the  slackness  continue,  the  watch 
is  called,  and,  if  need  be,  the  hands  ^  for  it  is  impossible  In  these 
cases  to  select  a  solitary  offender  for  an  example.  Whatever 
may  be  done  with  the  party  afterwards,  the  immediate  con- 
sequence is  that  the  real  offenders  who  have  caused  the  turn- 
out hear  of  it  on  going  below,  with  a  far  more  corrective  effect 
than  would  be  produced  at  the  gangway. 

All  evolutions  should  be  briefly,  distinctly,  and  sharply  piped. 
Boatswains'  mates  acquire,  if  permitted,  a  drowsy  manner  of 
groaning  over  a  treble  bass  solo :  and  often  the  chance  is  lost 
before  they  have  arrived  at  the  end  of  the  gamut. 

The  particular  "  part  '*  of  the  ship,  that  is,  the  parties  who  are  to 
be  employed,  should  be  named.  The  term  "  watch  below  "  is  most 
objectionable.  Men  begin  to  consider  such  a  thing  a  right,  even 
though  in  harbour  with  all  night  in  and  short  days.  The  inde- 
finite quantity  "after"  or  "fore  part  of  the  ship"  is  prolific  of 
complaints,  for,  when  used,  there  will  always  be  claimants  for 
neutral  ground. 

There  should  be  one  cook  of  the  mess  in  each  watch,  officially 
known  daily  to  the  master  at  arms  ;  the  rank  being  local  and 
temporary,  and  never  acknowledged  among  the  watch  on  deck. 

After  every  evolution  ropes  should  be  reported  dear  for 
running. 
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OOKDUCT  BOOK. 

For  the  purposes  of  drill,  the  watch  and  station  bill  roay  be 
sufficient  ;  bat  an  alphabetical  Conduct  Book  carefully  and  ja- 
dicionsly  kept  is  almost  the  only  sonrce  from  which  can  be  derired 
a  correct  estimate  of  individual  character.  It  would  relieve  the 
first  lieutenant  firom  much  uncertainty  (and  possibly  f^om  self 
reproach)  and  the  chance  of  dealing  unjustly  with  his  men  if  as 
much  of  a  man's  history,  occupation,  antecedents,  capacity,  and 
conduct,  as  could  be  collected  from  his  certificates,  &c.,  together 
with  a  true  record  of  his  behaviour — good  and  bad — while  at- 
tached to  the  ship,  were  entered  under  his  name.  Cases  will  arise 
in  which  are  involved  not  only  the  granting  or  withholding  of 
indulgence,  but  the  issue  of  those  certificates  on  which  much  of  a 
man's  prospects  depends;  and  it  cannot  but  be  a  great  relief  to  a 
conscientious  *  officer  to  have  before  him  a  body  of  reliable  records, 
from  which  he  may  infer  the  probability  of  a  case  perplexed  by 
the  conflict  or  insufficiency  of  evidence,  f  Bound  as  the  first 
lieutenant  is  to  lay  before  his  captain  the  grounds  on  which  he  may 
arrive  at  a  just  decision,  it  is  of  great  moment  that  he  should 
have  the  means  of  collating  the  general  tenor  of  a  man's  life 
with  the  particular  offence  charged  against  him.  It  is  true  that 
that  offence  may  be  in  direct  discord  with  antecedents — a  case 
possible,  but  not  likely — but  still,  when  testimony  is  contradictory, 
inconclusive,  or  equivocal,  he  cannot  go  much  astray  if  he  cast 
the  entries  of  the  conduct  book  into  the  scale  and  conclude 
accordingly.  For  all  these  uses,  the  conduct  book  is  too  im- 
portant a  register  to  be  entrusted  entirely  to  the  hands  of  a  de- 
puty.   Its  value  consists  in  its  thorough  honesty,  discrimination 

*  "  OflScers  should  reflect  that  the  character  of  a  teaman  on  hit  certificate,  is 
hU  passport  through  life  ;  by  it  he  gains  promotion  or  employment,  and  by  it 
his  future  pension  is  aflTected."— ^t/mtra^y  Circular,  No.  131. 

t  TheDuke  of  Wellington  remarks;—**  It  is  most  difficult  to  commit  any  pri- 
soner,  for  the  soldiers  have  little  regard  for  an  oath ;  and  the  officers,  who  are 
sworn  to  try  'according  to  the  evidence,'  have  too  much  regard  to  the  strict 
letter  of  it.  A  court  martial  is  no  longer  a  court  of  honour,  where  a  man  was 
certain  of  receiving  punishment  \f  he  deserved  it,  but  it  is  a  court  of  law,  whose 
decision  is  to  be  formed  upon  the  evidence  of  those  upon  whose  actions  it  is 
constituted  as  a  restraint.*' 

To  prevent  misapprehension,  it  must  be  observed  that  this  extract  fVoro  the 
**  Despatches  "  is  only  intended  to  illustrate  the  great  importance  which  that 
great  disciplinarian  attached  to  discrimination*. 

t4 


328  MANUAL  FOR  KAYAL  CADETS. 

and  impartiality,  and  if  marked  invariably  with  those  features, 
would  be  felt  by  the  men  to  be  an  infallibility.    They  would 
bow  to  decisions  inflicted  by  it,  not  only  because  the  written 
record  was  there,  but  because  that  record  had  been  inscribed  by 
one  in  whose  judgment  they  could  rely,  and  whose  high-minded 
fairness  they  could  trust.    The  master  at  arms  may  be  an  upright 
man,  but  he  is  not  far  removed  from  the  men  themselves.    He 
gets  his  leave  in  turn  with  the  ship*s  company,  he  has  his  likings 
and  dislikings,  his  favourites  and  fancies.     His  sense  of  right 
and  wrong  may  be  blunt  and  dull,  or  warped — unknown  to 
himself — by  low  considerations;  his  estimate  of  character  may 
be  based  on  an  undue  value  for  some  qualities,  and  as  nndue  a 
depreciation  of  others ;  his  prejudices  may  be  more  powerful  than 
his  judgment,  and  his  temper  may  be  of  that  stem  nature  which 
makes  no  allowance  for  extraordinary  circumstances.    All  this 
may  contribute  to  render  the  conduct-book  kept  by  him  a  very 
imperfect,  if  not  unfair,  picture  of  the  morale  of  a  seaman.    In 
the  hands  of  the  first  lieutenant  the  case  is  different.     From 
position,  education,  and  habits,  he  is  not  likely  to  be  tinged  io 
his  estimate  by  such  considerations  as  these  ;  he  has  seen  his  men 
in  all  circumstances,  felt  their  natures  in  moments  of  need, 
marked  their  zeal  in  the  hour  of  danger,  and    read    them 
thoroughly  on  occasions  which  strip  the  disguises  off  the  most 
artful.     A  record  of  conduct  kept  by  such  a  man  diligently  and 
conscientiously,  and  uncoloured  by  the  touches  of  a  subordinate's 
hand,  would  probably  be  found  not  only  one  of  the  best  aids  to 
justice,  but  one  of  the  best  promoters  of  good  conduct  that  an 
officer  could  command. 

The  right  management  of  men  is  difficult  under  any  circum- 
stances, but  specially  so  in  such  an  artificial  world  as  a  ship. 
The  interference  of  the  executive  must  be  constant,  it  must  be 
vigorous,  and  to  be  tolerable,  must  be  judicious.  The  superiority 
of  prevention  to  cure  is  proverbial ;  but,  as  it  is  only  the  close 
observers  who  will  detect  the  early  stages  of  disorder,  so  it  is 
only  the  skilful  hand  that  can  apply  the  efficient  remedy,  and 
only  a  thoughtful  student  of  human  nature  who  can  administer 
it  so  adroitly  as  to  make  it  almost  imperceptible.  Lord  Colling- 
wood  complained  in  his  day  that  **  some  endeavoured  to  conceal 
by  great  severity  their  own  unskilfulness  and  want  of  attention, 
and  that  the  men  were  beaten  into  insubordination.** 


OSGANISATION.  829 

The  desire  to  rule  upon  principles  of  commingled  justice  and 
kindness,  is  as  widely  separate  from  anhealtby  **  good  fellowship" 
as  the  loudest  denouncers  of  popularity  •seeking  could  wish. 
Until  it  can  be  shown  satisfactorily  that  an  officer  should  not 
study  to  he  fairly  popular,  and  that  the  attempt  is  incompatible 
with  the  good  condition  of  a  ship,  it  is  not  wrong  to  maintain 
that,  although  there  may  be  all  the  appearances  of  high  discipline, 
and  faultless  system  from  the  water  lines  to  the  trucks,  and  from 
the  keelson  to  the  nettings,  unless  the  executive  be  in  sympathy 
with  the  men,  the  ship  will  not  be  **  all  alive" 

ROUTINE. 

When  possible,  it  is  of  course  desirable  to  adopt  a  system  for 
carrying  out  each  day's  duty  ;  and  some  officers  have  at- 
tempted to  furnish  a  scale  by  which  even  every  minute  is  to  be 
employed  in  the  performance  of  a  specified  operation.  But  they 
have  overlooked  the  fact  that  ships  are  to  **  observe  the  motions 
of  their  superior,"  and  the  consequence  of  a  ship  being  tabulated 
by  such  routine  boards  is,  that  the  people,  being  accustomed  to 
do  things  by  method,  are  so  discomfited  by  a  change  of  weather, 
or  a  sudden  unexpected  order,  as  to  be  utterly  adrift. 

The  short  form  for  routine  and  executive's  order  book,  is  — 
"  Hands  at  ....  a.  m.  Call  me  five  minutes  before  that  time.' 
A  ship  that  has  to  follow  motions  should  always  be  some  little 
time  ahead  of  the  Flag  ship  in  all  her  necessary  internal  duties  ; 
and  this  can  only  be  efiected  by  the  personal  vigilance  and 
talent  of  the  first  lieutenant.  If  he  depute  the  hardest  of  all 
duties,  the  morning  ones,  to  the  mate  of  the  watch  and  the  "rou- 
tine" board,  and  comes  on  deck  some  two  hours  after  hands  have 
been  called,  in  the  belief  that  hammocks  have  been  brought  up, 
people  have  turned  out,  and  decks  have  been  cleaned,  according  ta 
the  programme,  bis  must  be  a  chasing  ship,  and  consequently  "  be- 
hind" all  day.  This  involves  constant  hurry,  dissatisfaction,  and 
indiscriminate  censure  ;  and  the  report  of  a  lowering  sky  creates 
less  alarm  on  the  lower  deck  than  the  cloudy  looks  of  the  late 
lieutenant.* 

In  no  case  is  the  homely  adage  more  apposite  than  in  that  of 

*  "  Well  had  the  boding  tremblers  learned  to  trace 
The  daj's  diuuter  in  hit  morning  face.'* 
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a  ship ;  it  is  the  eye  of  an  earlj  ship-keeimig  executive  that 
makes  her  foL*  Almost  omDipresent,  he  discerns  unerringly 
between  those  who  do  the  work  and  those  who  do  not.  His 
activity  stimulates  the  lazy,  and  encourages  the  active ;  causes 
for  complaint  do  not  occur;  blame  is  not  blindly  dispensed ;  the 
ship  will  partake  of  the  early  character  of  her  first  lieutenant; 
be  among  the  smartest  of  the  smart,  and  keep  stroke  almost 
with  the  fugle  man  ;  she  will  stand  A  1.  in  the  estimation 
of  the  Admiral,  and  her  crew  will  become  too  proud  of  them- 
selves to  allow  another  to  eclipse  them.  It  has  been  well  said 
that  <*  the  more  the  Admiralty  feel  it  requisite  to  curtail  coercive 
measures,  the  more  imperative  it  becomes,  on  the  part  of  officers, 
to  increase  their  zeaL" 

It  is  very  convenient  to  station  men  for  muster  by  Open  List, 
forming  them  in  hundreds.  Issues  and  masters  are  thus  greatly 
facilitated. 

Mustering  by  Divisions  is  a  tangle.  Whereas,  in  that  by 
quarters,  each  officer  has  his  own  men,  and  can  inspect,  not  only 
gun  gear,  but  personal  appearance.  A  bngle  note  with  the 
drum  readily  denotes  whether  arms  arc  to  be  brought  or  not. 

Generally  speaking,  when  once  put  to  rights,  the  forenoon 
watch  on  deck  should  be  mustered  (clean)  after  a  three-quarters- 
of-an-hour's  breakfast  time  by  7.30  a.  m.  at  the  latest ;  second 
class  boys  at  the  same  time.  Running  the  boys  about  the 
rigging  then  interferes  with  all  their  duties  below,-  therefore  they 
should  be  instantly  dismissed. 

Even  if  the  lower  deck  be  not  finished,  the  other  watch,  though 
not  "clean  for  muster,"  are  in  uniform  colours  in  winter;  and  if 
the  eight  o'clock  evolution  be  as  heavy  as  those  of  winter  generally 
are,  you  can  send  all  hands  to  stations  aloft.  If  it  be  summer,  the 
difference  of  colour  will  be  of  no  great  consequence,  for,  most  pro- 
bably, the  work  can  be  performed  by  the  "  watch  on  deck  aloft.** 

In  some  ships,  the  following  system  was  found  to  work  well: — 

All  breakfasting  was  over  in  the  officers'  messes  by  8.30  ;  the 


*  Nelson  is  reported  to  have  frequently  said  **  that  he  owed  his  successes  to 
the  fact  of  being  always  a  quarter  of  an  hour  before  his  time ; "  and  Wellington 
writes, "  Every  oflScer  is  personally  responsible  for  the  execution  of  the  orders 
which  he  receives  from  his  superiors,  and  I  am  responsible  for  the  whole.  It 
is  no  excuse  for  me,  or  any  other  oflScer,  to  state  that  he  ordered  an  inferior  to 
carry  it  into  execution.*'— JDe«palcV«. , 
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forenoon  watch  and  officer  of  the  guard  breakfasting  at  7.30 
and  relieving  the  deck  at  8  A.M.*  Great  care  was  taken  that 
the  servants  were  not  interfered  with  for  ship's  datiet,  until  the 
general  master,  which  took  place  invariably  at  9.  At  this  hour, 
the  ship  and  crew  were  readj  for  any  kind  of  duty.  The  crew 
were  mastered  at  quarters ;  this  done,  the  bell  toiled,  the  men 
came  aft  on  their  respective  decks,  and  the  chaplain  read  morn- 
ing prayers, —  thi*  revival  of  the  old  custom  of  the  service  not 
occupying  more  than  ten  minutes, — the  whole  of  the  morning 
parade  was  over  by  9.15,  and  the  morning  watch  people  had  a 
long  forenoon  rest. 


1CEAL8. 

Stewards  find  it  more  convenient  for  themselves  to  issue  bread 
about  twice  a  week.  '  As  the  barge  is  not  large  enough  for  such 
a  supply,  a  great  part  is  stowed  in  a  bag  and  is  consequently 
ground  to  powder;  this  bag  being  moreover  inconvenient  and 
unsightly  in  the  mess  places.  Besides,  in  a  new  ship  the  raw 
hands  eat  up  the  supply  at  once,  to  the  hardship  of  their  less 
voracioas  messmates.  The  only  objection  to  daily  issue  is  the 
additional  trouble  to  the  stewards. 

The  issue  of  a  large  ship*s  dinner  will  take  fifteen  minutes.  It 
is  therefore  customary  in  well  managed  ships,  to  order  the  com- 
mencement that  time  before  piping  to  dinner;  the  cook  of  course 
not  being  permitted  to  clear  the  coppers  until  the  time  of  dinner. 

CLBANIXO  DECKS. 

The  philosophy  of  cleaning  decks  consists  in  getting  a  fresh 
surface  on  them,  and  a  wipe  from  a  cloth  with  either  hot  or  cold 
water  does  not  effect  this.  It  is  the  **lick''  system,  and  the 
**  promise  "  of  benefit  is  never  kept.  Dumb  scraping  afterwards 
does  carry  off  much  dirt,  but  it  is  ruinous  to  the  planking.    The 


*  Inspecting  the  "  reliiifi  "  on  the  upper  deck,  in  pr^erence  to  Uween  decks^ 
is  the  must  certain  way  of  having  sentries  clad  according  to  weather.  Who- 
ever it  may  inconvenience,  the  men  are  benefited.  .  * 
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"  poggy**  condition  of  a  lower  deck  can  only  be  got  rid  of  by 
stoning  and  ventilation. 

Wet  stoning  can  only  be  done  occasionally,  when  weather  is 
so  line  that  the  people  will  rather  enjoy  a  picnic  on  the  npper  or 
main  deck  for  the  day. 

Dry  stoning,  especially  if  the  sand  is  dried  in  the  oven  before 
use,  will  clear  the  pores  of  the  wood  of  every  particle  that  emits 
bad  odours.  It  may  easily  be  overdone,  and  the  sweeping  np  so 
carelessly  performed  as  to  become  a  positive  nuisance  :  but  if 
merely  enough  sand  is  used,  and  the  deck  sprinkled  with  any 
vessel  having  a  fine  rose,  or  with  wetted  tea  leaves,  there  need 
not  be  any  dust. 

The  objections  to  wet  decks  are  supported  by  the  medical 
officers  with  such  a  weight  of  evidence,  that  they  cannot  be 
gainsayed  ;  and  if  a  mate  of  a  deck  does  not  think  the  health  of 
the  crew  a  matter  of  indifference,  he  may  so  arrange  the  process 
of  cleaning  as  to  prove  that  dry  decks  are  not  incompatible  with 
comfort.  • 

If  in  all  cases  of  **  all-hand  '*  operations,  such  as  refitting, 
coaling,  general  exercises,  &c.,  the  decks  be  previously  sanded, 
every  footfall  "  stones  "  the  deck,  and  a  "  rinse  **  or  sweep  down 
afterwards  will  leave  the  surface  without  a  soil 

But  no  decks  can  be  kept  clean  without  a  large  proportion  of 
spitting  kids.  If  made  in  nests,  they  stow  easily.  The  dry 
system  has  been  completely  tested  in  many  ships,  and  found  to 
answer  well.  For  when  the  men  were  led  to  comprehend  the 
connection  between  neglect  of  cleanly  habits  and  4  a.m.  wet 
stoning,  and  a  careful  use  of  kids  and  general  tidiness  with 
an  extra  hour  and  half  in  bed  about  that  time,  they  became  as 
scrupulous  about  the  decks  as  they  would  have  been  in  their 
homes.  Moreover,  they  came  fresh  to  their  work  in  the  forenoon 
—  a  consequence  worth  consideration,  especially  in  cases  where 
perhaps,  during  the  previous  night,  they  had  been  employed  for 

*  *'  His  (Co11ingwood*8)flag  ship,  with  a  crew  of  800  men,  was  on  one  occasion 
more  than  one  year  and  a  half  without  going  into  port,  and  never  had  more 
than  six  on  her  sick  list.  This  result  was  occasioned  by  his  system  of  arrange- 
ment, and  his  attention  to  dryness,  ventilation,  &c.,  but  above  all,  by  the  con- 
tented spirits  of  the  sailors,  who  loved  their  commander  as  their  protector  and 
friend,  well  assured  that  at  his  hands,  they  would  receive  justice  and  kindness, 
and  that  of  their  comforts  he  was  more  jealous  than  of  his  own.*'— CotfrRgu^ooffi 
Life, 
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four  hours,  in  working  ship.  In  the  ships  referred  to,  the  masts 
and  booms  were  scraped  on  Friday,  all  the  decks  were  thoronghlj 
cleaned  after  an  earlj  breakfast  on  Satardaj ;  and,  excepting  the 
dry  rubbing  on  the  lower  deck,  and  a  little  drying  up  in  the  site 
of  the  kids,  that  great  operation  lasted  for  the  whole  of  the  en- 
suing week. 

A  Head  Shoot  is  a  great  source  of  dirt.  The  rubbish  is 
carried  about  the  ship  in  the  first  instance,  and  frequently  blown 
inboard  in  the  next,  to  say  nothing  of  the  unsightly  nature  of 
the  article  in  question.  Large  tubs  are  the  best  ^- one  being  kept 
on  each  deck.  The  dirt,  which  must  be  somewhere,  accumulates 
there,  and  as  these  tubs  are  usually  fitted  with  appropriate 
slings,  they  can  be  hoisted  out  from  time  to  time  with  a  slip 
whip  and  toggle. 

The  Ventilation  is  a  subject  which  requires  constant  attention, 
for  the  violent  fits  of  coughing  and  feverish  symptoms  ex- 
hibited by  strong  men  when  called  up  at  night,  show  what  a 
foul  atmosphere  on  the  lower  deck  may  produce.  At  sea 
much  may  be  done  by  keeping  the  main  sail  set  before  the 
wind.  In  harbour  it  is  far  better  to  make  all  sail  in  the  morn- 
ing, during  sultry  weather,  than  to  spread  awnings.  Shade 
may  be  given  by  bracing  the  yards  about.  Pipes  might  be 
carried  along  the  lower  deck  beams,  which  being  perforated,  and 
leading  into  fore  and  aft  ones,  and  these  again  into  upright  ones, 
will  disperse  foul  air,  and  circulate  fresh.  Gutta  percha  or 
zinc  could  easily  be  thus  applied.  At  all  events  wind  sails  must 
not  only  be  hoisted,  but  their  mouths  protected  from  being  tied 
up. 

SUNDAY. 

The  subject  of  the  observation  of  the  Lord's  Day  cannot  be 
considered  irrelevant  to  that  of  discipline,  when  it  is  recollected 
how  strongly  it  is  insisted  on  in  the  Articles  of  War,  not  simply 
as  a  Christian  duty,  but  as  tending  to  good  morals  and  right 
conduct.  "  All  commanders,  captains,  and  officers,  in,  or  be- 
longing to,  any  of  His  Majesty's  ships,  or  vessels  of  war,  shall 
cause  the  public  worship  of  Almighty  God,  according  to  the 
Liturgy  of  the  Church  of  England,  established  by  law,  to  be 
solemnly,  orderly,  and  reverently  performed,  in  their  respective 
ships,  and  shall  take  care  that  prayers  and  preaching,  by  the 
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chaplains  in  holjr  orders,  of  the  respective  ships,  be  performed 
diligently,  and  that  the  Lord's  Day  be  observed  according  to 
law."*    It  appears  that,  at  one  time  divine  service  daily,  was 
the  usual  custom  of  the  British  navy,  and  was  doubtless  enforced 
from  a  conviction  of  the  salutary  influence  that  the  frequent  con- 
sideration of  eternal  things  would  have  on  the  minds  of  those 
who  *'  occupy  their  business  in  great  waters.**  f     The  resumption 
of  this  custom  in  many  instances  has  proved  the  wisdom  of  the 
regulation.    A  ship's  company  has  been  found  to  require  less 
punishment  where  the  power  of  the  Great  Master's  word  has  been 
felt.  But  in  this,  as  in  the  more  important  services  of  the  Sunday, 
all  *'care**  should  be  taken  to  bring  the  men  together  unex- 
hausted  by  previous  labour,  and  to  render  the  services  as  pointed 
and  arresting  as  possible.     A  little  management  would  obviate 
the  necessity  for  *'  holy-stoning,"  &c^  which  somehow  has  hecome 
a  part  of  the  Sunday  morning's  exercise^,  and  thus  contribute  to 
produce  that  calmness,  quietness,  and  order  which  of  themselves 
would  indicate  that  the  **  First  day  of  the  Week"  was  something 
different  from  all  the  others.    Probably,  much  of  the  effect  that 
might  result  from  a  well  managed  Sutiday  service  is  diminished, 
if  not  neutralised,  by  the  toil,  noise,  and  mental  distraction  which 
precede  it.    It  is  unreasonable  to  expect  that  men  will  **  receive 
with  profit "  religious  instruction,  or  join  heartily  in  prayer,  who 
have  been  abruptly  summoned  to  them,  w'earied  in  body  and 
ruffled  in  mind.    Of  course,  in  such  a  peculiar  world  as  a  ship 
at  sea,  everything  must  bend  to  stem  necessity ;  but  without 
encroaching  on  discipline  or  essential  duties,  many  things  which 
are  pronounced  necessary  might,  by  consideration  and  manage- 
ment, be  avoided. 

«  Articles  of  war. 

t  **  The  commanders  of  H.M.  ships  are  to  take  care  thatdfTine  sendee  be  per- 
formed twice  a  day  on  board,  according  to  the  liturgy  of  the  Church  of  Eng- 
land :  and  a  sermon  preached  on  Sundays,  unless  bad  weather,  or  other  ex- 
traordinary accident,  prevents  it.**-~Naval  Instructions^  a.d.  1734, 

X  The  usual  routine  commences  with  an  order  to  **  prepare  at '3*30  At  V.  on 
Sunday  to  stone  decks,"  and  assigns  a  piuticular  duty  for  nearly  every  ten 
minutes  from  4  at  m.  until,  when  having  gone  through  the  fatigues  of  decks, 
side,  copper,  paint-work,  guns,  arms,  yards,  awnings  shifting,  stowing,  the 
wearied  people  are  ordered  up  for  church  about  the  time  that  preparations  sure 
making  for  dinner. 
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C01IFA68. 

Thb  only  natural  magnet  known  is  the  loadstone.  Magnetised 
iron  or  steel  needles  will  communicate  their  power  of  attraction 
to  other  pieces  of  similar  metaL  The  magnetic  power  can  also 
be  imparted  to  iron  and  steel  bj  holding  the  bar  slanting  in  a 
northerly  and  sontherlj  direction ;  the  upper  end  being  to  the 
south  and  the  lower  to  the  north,  resting  on  a  block  of  iron  ; 
and  striking  the  lower  end  smartly  with  a  hammer.  If  nicely 
balanced,  it  will  then  swing  with  its  lower  end  to  the  north. 
Two  needles,  each  pointing  north,  will,  if  placed  near  each  other, 
repel  each  other.  If  the  north  pole  of  one  be  brought  near  the 
south  pole  of  another,  they  will  attract  and  approach  each 
other,  as  in  positive  and  negative  electricity.  Iron  is  more 
readily  magnetised  than  steel ;  but  the  former  parts  with  its 
power  quickly,  whilst  the  latter  remains  permanent.  The 
powers  of  either  natural  or  artificial  magnets  may  be  destroyed 
by  careless  stowage,  lightning  or  red  heat.  The  compasses  may 
be  adjusted  at  moorings  when  the  swivel  is  on ;  in  a  steam-ship, 
with  the  steam  at  slack  water,  the  dash  of  the  water  against  the 
rudder  when  hard  over  will  carry  the  stem  round.  A  cabin 
compass  fastened  to  a  cross  head  on  a  long  spar  placed  upright, 
and  read  off  with  the  spy  glass,  is  a  safe  correction  ;  and  this  has 
answered  where  there  were  no  means  of  adjustment  by  swinging, 
for  nothing  in  the  ship  can  attract  fifty  feet  above  the  deck.  When 
sent  for  from  below,  a  midshipman  should  always  be  able  to  tell 
the  state  of  the  wind,  and  how  the  ship's  head  is,  as  well  as  the 
bearing  of  any  land  that  is  in  sight ;  not  only  how  it  bears  by 
compass,  but  also  how  it  bears  from  the  ship's  bow,  if  it  be  near 
her  track  ;  for  there  are  points  in  the  compasses  of  some  ships 
which  require  unusual  correction.  A  prompt  answer  to  such 
questions  may  save  a  ship.  Land  was  reported  in  the  *  *  ♦♦  to 
bear  on  the  lee  bow ;  and  the  order  given  below  was  to  haul  up 
a  certain  number  of  points :  the  officer  altered  course  by  con^fosa, 
and  put  the  ship  on  the  ground. 
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The  variation  of  the  needle  is  caused  partly  bj  the  large 
masses  of  iron  which  are  on  board  a  ship.     Mr.  Barlow  disco- 
vered  that  the  magnetic  power  resides  entirely  on  the  surface  of 
a  body,  and  is  independent  of  it  as  a  mere  mass  ;  so  that  a 
hollow  globe  of  iron  has  as  much  attractive  force  as  a  solid  of 
the  same  diameter.    Hence  as  the  disturbing  causes  are  ahead  of 
a  ship^s  compass,  Mr.  Barlow  thought  of  arranging  a  certain 
amount    of  metal    behind    it,  which    would  compensate,    or 
nullify,  the  effect  of  local  attraction.    The  correcting  plate  is 
composed  of  two  thin  circular  plates  of  iron,  12  inches  in  breadth, 
and  kept  from  contact  by  a  circular  piece  of  card  or  board.    This 
plate  is  attached  to  the  compass  stand  by  means  of  a  brass  or 
copper  rod.*  The  manner  of  using  this  apparatus  is  as  follows  :  — 
When  a  ship  has  completed  her  stores,  the  variation  of  her  com- 
pass is  noted  as  her  head  is  swung  round  all  points  of  the  compass 
by  a  comparison  (conducted  with  signals),  with  another  compass 
on  the  land.    The  ship's  compass  and  stand  are  then  taken  on 
shore,  and  placed  free  from  all  metallic  attraction.    The  object 
then  is  so  to  adjust  the  plate  as  to  produce  the  same  deviations  in 
the  ship's  compass  at  each  movement  of  the  compass  box  as  were 
occasioned  by  the  local  attraction  of  the  ship.    This  done,  the 
distance  from  the  centre  of  the  plate  to  the  pivot  on  which  the 
needle  turns  is  carefully  noted,  together  with  the  angle  which 
the  plate  makes  with  a  vertical  plane. 


Fig.  210. 


When  the  plate  is  used  on 
board,  it  is  fixed  (as  in  fig. 
210.)  to  one  of  the  legs  of 
the  standard  compass  tripod, 
which  compass  must  stand 
in  its  former  position,  at  the 
same  distance  from  the 
centre  of  the  needle,  and  at 
the  same  angle  with  the  ver- 
tical as  when  used  on  shore. 
The  plate  having  been  made 
(when  on  shore)  to  produce 
as  much  error  as  all  the  iron 

on  board,  the  error  is  now  consequently  doubled,  and  allowance 
either  increasing  or  diminishing,  is  applied  accordingly. 

*  Nautical  Magazine. 
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ShipB  are  fitted  iritb  silher  ft  7\&«r  or  YoU,  kccordiag  to  the 
amoant  of  space  ibaft  the  screw  chamber.  All  Buliog  ihipt 
have  tillers. 

Tbe  amiDgenieTit  of  tiller  ropei  ii  the  lame  in  either  caw.  A 
single  block  is  seized  on  each  side  of  the  foremwt  end  of  the 
tiller,  the  ropes  paw  throagh  a  series  of  leads  to  the  sides ;  from 
thence  throagh  the  tiller  blocks,  aod  back  to  the  side,  where  the 
ends  are  aecured  ;  in  the  case  of  rer;  short  tUlerf  or  jokea,  the 
partt  below  being  trebled. 

la  vaiy  bad  weather.  Cackles  are  pnt  on  in  addition,  to  relieve 
the  tiller  rope*,  and  the  men  who  work  them  are  commanicaled 
with,  from  the  binnacle,  by  means  of  a  tube. 

Yokes  are  generall/  formed  with  two  metal  sheaTes  at  each 

The  vilied  is  fitted  with  "  twiddling  lines  ;"  IheM  are  made  fast 
to  the  lower  part  of  the  stanchion,  and  are  intended  to  sectire  the 
wheel  with  when  at  anchor,  or  during  stemway.    They  should  be 
Fig.  ail. 
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passed  the  moment  the  ship  loses  way  ;  for  fatal  accidents  have 
happened  by  the  neglect  of  ignorant  men,  who  have  been  sud- 
denly thrown  violently  oyer  the  wheel,  when  it  revolved  by  the 
action  of  the  water  on  the  radder  as  the  ship  gathered  stemway. 
{Fig,  211.) 

FAINT  WOBK. 

The  white  streak  on  the  side  is  on  an  average  about  three  feet 
wide  ;  and  the  length  of  the  ship  bein^  known,  you  can  tell  at  a 
glance,  very  nearly  the  number  of  superficial  yards  on  the  whole 
side. 

White  28 lbs.,  litharge  lib.,  linseed  oil  6  pints,  spirits  of  tor* 
pentine  2  pints,  will  paint  about  100  superficial  yards. 

Black  28  lbs.,  litharge  1  lb.,  linseed  oil  10  pints,  tarps  2  pints, 
will  paint  160  superficial  yards. 

Black  46  lbs.,  litharge  2  lbs.,  boiled  linseed  oil  3}  gallons, 
will  paint  hammock  and  hatchway  covers,  seamen's  bags,  100 
yards  running  measure. 

White  2 libs.,  yellow  spruce  71bs.,  Venetian  red  lib.,  linseed 
oil  1  gallon,  will  give  large  lower  roasts  one  coat  of  spar  colour. 

1  lb.  of  black  when  thinned  will  cover  about  6  superficial 
yards  once ;  this  does  for  spars,  "  touching  up,"  &c. 

All  knots  should  be  **  killed  "  before  painting,  otherwise  the 
turpentine  will  exude.  Cover  them  with  fresh  slaked  lime  for 
twenty-four  hours,  then  scrape  the  lime  off,  and  lay  on  a  coat  of 
stifi^  red  and  white  lead,  mixed  with  glue  size.  Pumice  stone 
when  dry,  and  then  lay  on  some  paint. 

Zinc  paint  is  very  much  preferable  to  white  lead  for  "  *tween- 
decks  ;  **  as  it  is  not  easily  discoloured  by  foul  air.  Care  must 
be  taken  not  to  use  with  it  litharge,  or  any  article  based  on 
lead,  as  a  **  dryer  :  **  the  proper  kind  can  be  purchased  at  any 
colorist's  along  with  the  paint. 

LIFE  BUOTS. 

Hulks  are  not  fitted  with  life  buoys  ;  therefore  the  ships  are 
drawn  and  fitted  at  once.  The  words  "  pull "  and  **  fire  **  are 
painted,  the  former  in  white,  the  latter  in  red,  immediately 
over  each  handle  ;  their  duties  and  localities  are  thus  soon  gene- 
rally known. 
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NIOHT  navALS. 

H.M.  ships,  when  under  steam,  are  required  to  carry  a  Bright 
light  at  the  fore-mast  head,  a  Green  lig^  on  the  starboard  side,  a 
Bed  light  on  the  port  side. 

The  coloured  lights  are  fitted  with  a  wooden  screen  on  the 
inboard  side,  in  order  to  prevent  both  from  being  seen  at  the 
same  moment  from  any  direction  but  that  of  right  ahead  ;  thus,  in 
any  situation  in  which  two  vessels  may  approach  each  other  in 
the  dark*  the  coloured  lights  will  instantly  indicate  to  both  the 
relative  course  of  each;  that  is,  each  will  know  whether  the  other 
is  approaching  directly,  or  crossing  the  bows,  either  to  Starboard 
or  to  Port 

This  system  of  night  signals  has  been  adopted  by  the  British 
merchant  service,  as  well  as  by  most  foreign  maritime  nations. 

Trifles  often  aid  memory,  especially  in  a  flurry,  and  where 
the  choice  lies  between  but  two  courses  : — Fort  (wine)  is  Red. 

All  Her  Majesty's  sailing  vessels,  when  under  sail  or  being 
towed,  approaching  or  being  approached  by  any  other  vessel 
or  vessels,  are  to  show  between  sunset  and  sunrise  a  bright  light 
in  such  a  position  as  can  be  best  seen  by  such  vessel  or  vessels, 
and  in  sufficient  time  to  avoid  collision. 

All  sailing  vessels  at  anchor  in  roadsteads  or  fairways,  are  to 
exhibit,  between  sunset  and  sunrise,  a  constant  bright  light  at 
the  mast-head  ;  except  within  harbours  or  other  places,  where 
regulations  for  other  lights  for  ships  are  legally  established. 

RULB  OF  THB   BOAO. 

The  rule  of  the  road  at  sea  is  — 

That  steamers  pass  each  other  in  day  time  on  the  port  side  of 
each  other  ;  that  is  leaving  each  other  on  the  port  hand. 

That  ships  on  the  starboard  tack  keep  their  wind,  others  give 
way. 

That  ships  running  give  way  to  those  on  a  wind. 

That  the  night  signal  for  the  starboard  tack  is,  two  lights 
vertical  on  lee  cat-head,  and  one  light  vertical  on  weather  cat- 
head ;  and  that  for  the  port  tack  is,  two  lights  vertical  on  weather 
cat- head,  and  one  light  vertical  on  lee  cat-head. 

That  tho  fog  signal  for  starboard  tack  is  horns  and  drums, 
and  for  the  port  tack,  bells. 

z  2 
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IK8PBCTI017. 

Supposing  the  ship  to  be  *'  complete,'*  it  is  iisaal  to  see  that 
the  following  matters  have  been  attended  to,  preparatory  to 
leaving  harbour.  The  warrant  officers  will  haye  **  indented," 
that  is,  they  will  have  compared  their  warrants,  or  lists  of  stores 
with  the  accounts  in  the  store-keeper's  office,  receiving^receipts 
for  harbonr  use  articles,  and  giving  their  signatures  for  sea  stores. 

The  hulk  cleaned  and  taken  charge  of  by  the  officer  of  the 
ordinary. 

The  port  order  book  returned. 

Port  edges  lined,.  Fort  Bars,  Scuttles,  Scuttle  handles.  Hawse 
Plugs,  Bucklers,  Pumps,  Fire  Engine  Hoses,  Capstan  Bars,  Jack 
in  the  Box,  Dead  Lights,  Scupper  Flaps  and  Plugs,  Winch 
Handles,  Hose  Wrenches,  Port  Lanyards  and  Tackles,  Shot 
Plugs,  Orlop  marked  under  corresponding  lower-deck  ports, 
Swifters,  Gratings,  and  Hatchway  Tarpaulins,  all  in  their 
.  places ;  Pump  Handles,  Sounding  Rods  ready  for  use  ;  Trim 
observed,  and  all  Empty  Casks,  Cases,  and  Shakes  returned. 

Also  Signal  Books  corrected ;  Flags,  and  Signal  Lanthom 
yard  fitted  ;  Signal  Lanthoms  and  Steam  Lights  trimmed ; 
Signal  Rockets,  Blue  Lights,  Port  Fires,  Flash  Pan,  and  Ammu- 
nition at  hand. 

Also  Masts  upright,  well  stayed  and  greased  ;  Pendants  stopt 
taut  in  ;  Yards  square  ;  Lifts  marked  ;  Heels  of  Booms  square 
and  toggled ;  Ends  equally  rigged  out ;  Gaskets  black  and  at 
equal  distances  ;  Ropes  coiled  down  clear  on  deck  for  running, 
and  flat  in  the  tops  ;  'New  Topsail  Halyards  well  hauled  on  and 
re-rove,  else  they  are  sure  to  be  cable-Iayed  when  making  sail; 
Topsail  Sheets  stopt  together ;  Lower  buntlines  rounded  up ; 
Hawsers  reeled  up,  ends  becketed,  and  each  warp  assigned  to 
particular  parts  of  the  ship  ;  Dry  stoppers  at  all  the  belaying 
places  ;  Spare  Sails,  Yards,  Parrels,  Brace  Blocks,  Awnings, 
Wind  Sails,  Boat's  Covers,  Mast  and  Yard  Covers,  Hammock 
Gantlines,  Clothes*  Lines  fitted. 

Stem  Ladders,  Lower  Boom,  and  Quarter,  and  Slack  ropes, 
should  be  hauled  in.  Ends  of  "  Gangers  **  are  apt  to  be  let  go 
when  slipping  moorings,  and  should  be  hauled  in  afterwards. 

Also  Lead  Lines  (Hand  and  Deep),  Spare  Wheel  Ropes,  Re- 
lieving Tackles,  Spare  Tiller,  and  Key  head,  Binnacle  and  Steam 
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Lamps  trimmed  ;  Wheol  ropes  ^lear  in  the  Gnn-room  and  pas- 
sages ;  Log  lines,  Twiddling  lines,  Breast  ropes,  Man  ropes, 
Boat  ropes  ready  ;  Life  Buoy  primed  ;  Rudder  Pendants  stopt 
up  within  reach  ;  Rudder  Chocks  at  hand  ;  Anchocs  clear  for 
letting  go  ;  Buoy  ropes  on ;  Cables  clear  for  running ;  Com- 
pressor tackles,  Rigging,  Bitt  and  Ring  stoppers.  Chain  slip, 
Nippers,  Punches,  Pellets,  Spare  Shackles,  Messenger,  Mooring 
Swivel,  Hook  Ropes,  Chain  Hooks,  Axes,  in  their  places. 

Also  Boats  square  in  the  slings,  fenders  in,  and  rowlocks 
shipped ;  Slips  on  the  Gripes  ;  Boat  Ropes  of  quarter  boats 
stopped  along  outside  all ;  Falls  clear  for  lowering,  complete  in 
Sails,  Masts,  Yards,  Oars,  Boat-hooks,  Flag  Staff,  Rudders  with 
Lanyards,  Fenders,  Anchors,  Cables,  Flags,  Baler,  Breakers, 
Bungs,  Handy  Billies,  Tool  Boxes,  Quarter  Case  (containing 
Pistol,  Flash  Pan,  Caps,  Powder,  Blue  Lights,  Rocket,  the  Staff 
being  tacked  under  the  Gunnel),  Bowsprits  and  Lrons,  Slings, 
Windlass  and  Bars,  Pipes  for  bottoms  (if  so  fitted),  Awnings 
and  Stanchions,  Recall  and  General  Signal  board  ;  Boom  Boats 
griped;  Boat's  Binnacles,  Magazines  and  Armament  complete. 

Also  Guns,  square  on  the  ports,  or  secure  for  sea;  Tompions  in ; 
Ports  square  ;  Linch  pins  home  ;  Forelocks  twisted ;  Breechings 
clenched ;  Spans  fitted ;  Priming  Wires,  Vent  Bits,  Locks,  Aprons, 
Trigger  lines,  Tube  boxes.  Chalk  pocket,  Range  boards,  Tangents, 
Disparts,  Beds,  Quoins,  Handspikes,  Dismounting  gear,  Fuse 
wrenches.  Fire  buckets  and  Lanyards,  Wads,  Inclined  planes. 
Hammer,  Spike  and  Mallet  Swabs,  Converging  lines.  Fighting 
lanthorns  trimmed.  Shot  nets,  Shell  whips.  Fire  screens.  Arms, 
Spare  Tackles,  Trucks,  Tomahawks,  Sponges,  Rammers,  and 
Worms  on  each  deck  ;  Light  room  lamps  trimmed  ;  Magazine 
keys  tallied ;  Water  in  the  Magazine  cistern  ;  Case  Shot  boxes 
lashed  ;  Sweep  pieces  fitted  ;  Small  Arms  assorted  and  marked. 

The  Ship's  Trim  can  be  taken  in  harbour,  even  when  the  sur- 
face water  is  broken,  by  means  of  a  wooden  tube,  open  at  each 
end  and  having  a  glass  pane  in  one  side;  the  water  will  rise  in 
this  to  a  still  level,  and  its  height  maybe  thus  observed.  (^Fig.  212.) 

These  things  and  many  more  must  be  well  looked  to  before 
making  the  first  start.  Happily  the  mere  harbour  order,  which 
once  obtained  to  the  extent  of  unreeving  rope,  unhooking  bow- 
'sprit  shrouds,  hiding  necessary  gear  in  the  tiers,  and  then 
making  a  display  of  brazen  and  gilded  finery,  which  involved 
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ereiy  uitor  io  a  faal  fall  of  greuj  bresa  raga,  liu  become  obao- 
lete.  Nothing  that  u  needliil  ia  doit  considered  antigbtlj  ;  and 
even  in  "  proTiding  itoies,''  a  man  baa  to  ate  his  e^ea  and  com- 
mon Knae,  rather  than  tax  hk  swmorj. 


Fig  !)S 


Hani  lower  banflincB  ap  berore  letting  fall  Miirsu;  and  make 
be  loosen  get  off  the  foot  ropes  before  letting  fall  npper  aaili, 
BO  that  the  sails  may  be  hoisted  and  sheeted  home  in  one  motion. 

Some  officers  prefer  making  and  shortening  all  rail  at  once  ; 
bnt  m  this  case,  for  a  time  the  deck  of  the  smartest  ship  ia 
crowded  and  confused  ;  and  be  the  nusier  or  pilot  ever  sonrgeni, 
nothing  can  be  done  nntil  the  decks  are  cleared  np.  A  sinaller 
eTolotion,  well  pronounced,  and  sharply  done  is  more  effectire 
than  a  greater  one,  which  is  necessarily  somewhat  ragged  and 
eonfaung. 

The  harbour  moorings  are  taken  in  by  a  lamp  which  is  placed 
nnder  the  bows  for  Uiat  porpose,  the  ship  being  meanwhile  se- 
cured bj  slip  ropes. 

In  making  sul,  it  is  consid«ed  best  not  to  let  fall  the  upper 
sails  nntil  the  topsail  yards  are  nearly  at  the  mast  heads. 

In  loosing  sails  il  is  not  nccessorj  that  the  lop-mast  stnd- 
ding  sail  booms  shonld  be  tnced  up  ;  and  if  the  outer  gaskets  OD 
the  lower  yoids  are  dut  oif,  the  men  who  hsve  done  so  may  come 
in  out  of  the  way  of  the  topsail  sheets,  as  the  booms  will  keep 
the  1^1  np  until  the  bunt  is  let  falL 

Hew  sails  will  not  sheet  home,  and  must  be  exactly  middlad. 
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Foot  ropes  of  top-gallant  yards  are  apt  in  hoisting  to  catch 
under  the  fore  part  of  the  topmast  capa. 

Sea  gaskets,  if  on  the  yards,  should  be  ^  cheesed  **  up,  and  hung 
square  and  equidistant  over  the  fore  part  of  the  sails.  See  the 
colours  clear,  ports  square  and  free  firom  loungers  and  wet 
clothes.  In  short,  tidy  the  ship  up,  so  that  in  leaying  harbour, 
from  the  water  line  to  the  trucks,  criticism  may  be  defied,  and 
orery  one  concerned  be  as  proud  of  her,  as  if  the  romance  of  sea 
life  was  not  about  to  be  buried  in  the  coal  bunkers. 


CHAP.  xxn. 

HANDLING  BOATS. 


Harboub  boats  are  of  the  regular  service  dimensions;  therefore, 
with  the  aid  of  the  tables,  we  may  select  the  quantity  our  boat 
will  carry. 

H.  M.  ships  are  divided  into  Bates,  a  term  which  refers  to.their 
number  of  men  and  guns  ;  and  again  into  classes,  a  term  having 
reference  to  their  size.  For  instance,  the  **  Queen  **  is  a  first  class, 
first  rate.  The  "Royal  George"  was  a  first  rate,  but  of  the 
third  class.  Th^re  is  a  certain  proportion  of  stores  of  each  kind 
allotted  to  every  ship  according  to  her  class  and  rate,  and  which, 
when  drawn,  come  under  the  charge  of  the  Boatswain,  Gunner, 
and  Carpenter.  These  stores  are  particularly  specified  in  books 
called  '*  Warrants,"  one  of  which,  containing  a  catalogue  of  the 
stores  which  concern  him,  is  supplied  to  each  of  these  o£Qcers. 

When  about  to  draw  stores,  the  warrant  is  taken  to  the  issue 
store,  and  the  clerk,  as  he  issues,  checks  the  articles  off.  Any- 
thing which  is  not  "on  the  establishment"  must  be  specially  ap- 
plied for  in  writing  to  the  commander-in-chief ;  and  on  applying 
in  due  time  at  the  store-keeper's  office,  if  the  demand  be  approved, 
it  is  added  to  the  warrant  and  then  supplied. 

When  sent  to  draw  stores,  an  officer  should  consult  the  tables 

of  the  capacity  of  boats  and  weights  of  articles,  remembering  that 

harbour  boats  are  of  similar  capacities  with  those  supplied  for 

sea  service.    Neglecting  this,  an  officer  may  draw  too  few  or  too 

many  stores.    If  this  happen  near  to  noon,  at  which  time  the 
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store  houses  dose,  there  is  no  time  to  rectify  the  mistake.  In 
tlie  former  case,  an  extra  trip  must  be  made;  in  the  latter,  some 
one  belonging  to  the  boat  mnst  remain  dinnerlesi  in  charge  of 
the  snrplos. 

Be  careful  with  oars,  their  blades  being  easily  rained  bj 
throwing  them  on  the  stones.  Keep  all  the  casks  ^  bang  np.** 
See  that  tar  casks  (which  stow  generally  in  the  hot  fore  h<dd  of 
steam  ships)  are  not  quite  fulL  Have  tarpaulins  for  coyering 
bread.  Sling  the  midship  casks  as  thej  are  stowed  ;  put  the  mm 
casks  in  last,  and  never  lose  sight  of  them  until  thej  are  out  of 
your  charge. 

If  in  a  tide  waj,  do  not  forget  what  maj  be  done  with  a  warp. 

When  ordered  on  boat-duty,  it  is  well  to  remember  jonr  men's 
meal  hours,  either  taking  the  provisions  in  the  boat,  or  warning 
the  master-at-arms  that  the  crew  will  be  absent.  See  that  the 
gear — masts,  sails,  oars,  fenders,  boat-hooks,  baler,  anchor  and 
cable,  painter,  flags,  breakers,  water,  rudder,  awning,  and 
stanchions — is  complete,  and  that  the  crew  are  properly  dressed. 
It  has  been  found  very  convenient  to  keep  a  quarter-case  in  each 
boat,  containing  a  pistol,  flash-pan,  powder,  caps,  a  rocket  and 
blue  light,  hatchet,  and  a  few  nails,  &c 

A  boat  officer  is  always  supposed  to  have  his  spy-glass, 
watch,  and  signal-book  at  hand ;  and  it  is  well  to  make  certain 
that  orders  are  rightly  comprehended  before  leaving  the  ship. 

If  about  to  sail,  get  the  sails  taut  up  before  shoving  off;  see 
that  the  yards  are  slung,  so  as  to  set  the  sail  smoothly.  Ship 
the  rowlocks ;  make  all  the  men  who  are  not  about  to  spring 
the  boat  off,  sit  down;  haul  up;  sheer  off;  in  fenders.  Asa 
general  rule  in  sailing,  insist  upon  the  crew  sitting  down  on  the 
bottom  boards  of  the  boat 

The  hauling  end  of  lug  halyards  is  always  long  enough  for  a 
downhaul.  Splice  an  eye  in  its  bare  end,  and  put  this  eye  over 
the  hook  of  the  traveller  before  hoisting. 

Keep  your  weights  amidships,  and  never  belay  the  sheets. 

Before  reefing  on  a  wind,  tell  the  men  off  for  the  different 
duties;  the  two  bowmen  to  gather  down  on  the  luff;  two 
weather  hands  by  the  halyards  and  downhaul ;  the  lee  hands  to 
tie  the  points ;  one  strokesman  to  attend  the  sheet,  the  other  to 
assist  the  coxswain  in  reefing  the  mizen.  No  person  need  stand 
up.     Neat  two-handed   boatmen  never  jump  about  on  tho 
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thwarts,  or  show  more  than  their  heads  above  the  gunwale. 
Do  not  luff  up ;  check  the  sheets ;  lower  enough  to  shift  the 
tack  hooks  easily ;  gather  the  fore-sheet  aft,  that  the  men  may 
reach  the  foot  of  the  sail  without  leaning  over  the  lee  gunwale  { 
shift  the  sheet;  tie  away;  slack  the  sheet;  hoist;  resume 
places,  and  haul  aft.  Should  the  mizen  be  reefed  more  quickly 
than  the  foresail,  do  not  haul  its  sheet  aft  until  the  boat  has 
steerage  way  on,  else  she  will  get  in  the  wind,  and  lose  time. 

There  is  another  way  of  doing  all  this.  The  officer  steps  into 
his  boat  without  a  clear  understanding  of  orders,  or  the  least 
consideration  for  his  crew.  "Shove  off;"  "Hoist  away.*' 
Everybody  stands  up  or  sits  on  the  gunwale,  and  **  carries  on ; " 
the  mizen  is  up  first ;  the  boat  comes  nearly  head  to  wind,  and 
goes  chopping  astern ;  the  officer  puts  the  tiller  the  wrong  way ; 
the  foresail  is  hoisted  all  aback,  and  the  boat  tilted  over  to 
windward.  Some  one  who  has  got  an  oar  out  on  that  side  to 
pull  her  head  round,  **  catches  a  crab ;  **  she  comes  round ;  the 
sail  binds  against  the  mast,  and  will  not  come  down ;  there  is 
no  downhaul ;  and  if  not  upset,  the  crew  contrive  to  gather  the 
sail  into  the  boat  by  hand.  At  length,  her  head  is  pointed  the 
right  way ;  the  sails  are  hoisted,  and  the  sheets  are  hauled  nft 
simultaneously,  and  are  of  course  badly  set.  So  much  lee-way 
has  been  made,  that  it  is  not  possible  to  weather  the  nearest 
ship ;  and  if  there  is  not  a  **  run-foul,"  the  boat  bears  up,  and 
runs  further  to  leeward,  or  else  the  sails  ore  lowered,  and  the 
oars  are  got  out. 

At  length  they  get  away  under  saiL  It  freshens ;  the  officer 
has  got  a  foolish  notion  that  is  proper  to  **  crack  on,"  and, 
moreover,  ho  has  a  "  water-proof,"  and  can  afford  to  be  in- 
different about  wotting  his  men.  The  boat  is  dragging  on  her 
side,  the  crew  are  sitting  on  the  thwarts,  and  much  more  lee- 
way is  made  than  if  the  boat  was  more  upright ;  at  length  a  reef 
is  ordered  without  any  preparation.  All  hands  stand  up,  and 
snatch  at  the  foot  of  the  sail  over  the  lee  gunwale,  and  the 
nominal  officer  resigns  his  command  to  that  cherub,  whose 
particular  duty  it  is  to  "  look  out "  for  the  natural  consequences. 
In  boom  boats,  set  the  jib  before  setting  the  foresail ;  taking 
care  to  have  tlio  runners  hand  taut  before  hoisting.  The  jib  is 
the  forcstay ;  and  if  the  foresail  be  set  first,  the  mast-head  is 
dragged  aft,  and  the  after-leech  hangs  slack.    If  obliged  to  set 
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the  jib  after  the  foresail,  ease  the  fore-sheet  off  whilst  hoistiog 
the  jib,  and  let  the  mast-head  go  forward  into  its  place. 

In  coming  alongside  laj  the  fenders  oat  and  get  the  bowsprit 
in  in  good  time,  especiallj  if  it  be  an  iron  one.  The  general 
nile  is  to  keep  the  main  jard  of  the  ship  end  on ;  bat  that  most 
depend  on  tideway,  and  whether  the  boat  is  heavflj  or  lightlj 
laden. 

The  boat  shoald  be  baled  oat,  slings  hooked,  and  otherwise 
prepared  for  hoisting,  before  reaching  the  sh^ 

If  yoar  men  are  all  sitting  to  windward  in  a  breeze,  make 
them  occnpj  their  proper  places  amidships,  before  passing  to 
leeward  of  a  vesseL  There  is  not  only  an  eddy  wind  under  the 
stem  of  a  ship  that  is  riding  head  to  wind,  bat  also  ireqaently  an 
indraught  of  water.  And  it  is  not  uncommon  to  see  an  inex- 
perienced yonng  officer  trying  to  pass  close  nnder  the  stem, 
suddenly  taken  aback,  and  his  mast-head,  which  at  one 
moment  was  looking  quite  clear  of  the  boom,  thrown  to  wind- 
ward and  entangled  by  it    {Fig,  218.) 

Hailing  or  interchanging  hails  with  the  gun-room,  on  passing 
astern,  is  just  as  improper  as  the  above  course  is  foolish. 

When  the  wind  fails,  get  out  oars  at  once. 

The  remarks  about  handling  ship  apply  equally  to  a  boat 
You  may  bring  her  to  such  nicety  of  trim  under  sail,  that  in 
moderately  smooth  water  she  will  go  round  without  any  assistance. 

Putting  the  radder  right  across  the  stem  deadens  the  way ; 
42^  is  considered  the  extreme  of  efficiency. 

When  there  is  no  way  on,  or  when  the  boat  is  tied  by  the 
stem  —  as  in  towing,  when  the  tow-line  is  fsust  to  the  wrong  place, 
as  the  stern  ring  bolt, — the  radder  has  no  effect  whateyer. 

If  your  boat  hangs  in  stays,  and  has  just  lost,  or  is  about  to 
lose,  her  way,  you  may  (possibly)  get  her  head  round  by  a  jerk 
of  the  tiller,  but  it  looks  very  silly  to  be  goiog  through  the 
motions  of  steering  when  there  is  no  way  on. 

During  stemway,  the  radder  has  a  different  effect  to  what  it 
has  when  there  is  headway.  K  when  going  ahead,  you  were  to 
unship  the  radder,  and  could  point  the  stem,  say  three  points  on 
either  bow,  the  bow  would  glance  off  in  the  direction  towards 
which  the  stem  pointed.  It  is  precisely  so  with  the  rudder  in 
stemway.  If  the  helm  is  put  a-starboard,  the  rudder  points  out 
on  the  port  quarter,  the  water  presses  on  the  starboard  side  of 
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the  tow  line  over  the  qmurter  on  that  tide  to  which  70a  desivB  to 
torn,  for  the  hehn  will  be  of  little  or  no  nw. 

In  towing  short  round,  do  not  attempt  to  torn  before  your 
leaden  are  roond. 

The  heayiest  boats  ihoold  alwajs  be  nearest  the  tow. 

Boats  will  tow  with  increased  effect  if  weighted  with  shoL  A 
few  lengths  of  stream  chain  is  the  quickest  weight  that  can  be 
passed  in  and  oat,  besides  being  less  damaging  to  the  boak 

Taking  another  boat  in  tow  without  delajing  the  doty  bj 
fooling  her  oars,  or  getting  athwart  ships,  is  a  yerj  neat  per- 
formance for  a  joung  officer,  and  when  well  done  betokens 
judgment  and  slulL 

BALunvo. 

As  to  saluting,  the  order  **be  courteous  "  requires  that  there 
should  be  a  mutual  recognition  or  an  interchange  of  salute 
between  all  officers  wearing  uniform,  inclusive  of  foreign,  on 
meeting  or  passing  each  other;  but,  at  all  events,  junior  officers 
should  give  honour  to  whom  it  is  due,  without  waiting  to  be 
recognised  or  questioning  about  results. 

In  a  boat  under  sail  (if  near)  pass  to  leeward  of  yonr  supe- 
rior, and  never  cross  bis  bows. 

In  all  cases  the  officer  should  stand  up  whilst  making  his 
salute.  If  the  superior  be  of  great  rank  (such  as  an  admiral,  &c.), 
the  men  also  should  rise  and  uncover. 

Lowering  the  sail  is  not  required. 

In  rowing,  toss  oars,  and  let  the  crew  stand  up,  whilst  an 
admiral  passes. 

Toss  the  oars  to  a  captain  or  commander. 

Lay  on  oars  to  a  lieutenant,  &c. 

When  oars  are  tossed,  the  blades  should  stand  fore  and  aft. 
When  **  laid,"  the  blades  should  be  horizontal  and  in  a  line. 

At  the  word  **  down  "  the  blades  should  fall  together  flat  on 
the  water  ;  the  loom  being  tilted,  so  as  not  to  strike  the  gunwale. 

Boats  towing  or  laden  do  not  salute  ;  the  coxswain  and  officer 
do  so. 

BOATS  DETACHED. 

Make  due  allowance  for  the  rate  at  which  the  tide  is  going 
past  the  ship,  or  the  rate  at  which  she  may  be  moving,  when 
making  for  her.   A  current  frequently  sets  close  along  shore  in 
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the  opposite  direction  to  the  one  that  is  going  by  the  ship  ;  and 
therefore,  a  little  judgment  may  save  a  long  pnU.  At  Spithead, 
for  instance,  when  the  ship  is  swung  at  ebb,  with  her  head 
to  the  eastward,  the  tide  will  run  strong  towards  that  direction 
along  Southsea  Beach,  and  a  boat  pulling  straight  for  the  ship 
from  the  harbour  would  be  carried  very  much  astern;  whereas 
by  dropping  down  with  the  tide,  close  along  Southsea  Beach, 
until  well  ahead  of  the  ship,  very  little  effort  will  carry  the 
boat  on  board.  An  inquiring  boat-officer  will  learn  more  of  the 
theory  of  local  tides  and  currents  by  a  chat  with  a  waterman, 
than  can  be  found  in  books ;  and  by  observing  — when  abroad — 
the  manoeuvres  of  native  boatmen,  much  labour  and  risk  will  be 
avoided. 

When  watering  with  casks,  keep  slings  on  those  which  stow 
amidships.  Keep  the  end  of  the  Suction  hose  in  a  washing 
tub,  or  place  a  piece  of  bread-bag  stuff  round  the  rose ;  for  a 
very  little  gravel  drawn  into  the  valves  will  delay  the  work. 
Do  not  forgot  the  engine  wrenches  and  bungs. 

When  watering  in  bulk,  wash  the  boat  well  out  the  first  thing, 
and  when  being  towed  off,  do  not  allow  boat-keepers  to  sit 
smoking  on  the  gunwale  forgetting  to  spit  overboard. 

A  forty-two  foot  launch  will  carry  in  bulk  in  smooth  water 
about  22  tons  of  water. 

In  rafting  casks,  knock  the  inner  hoop  off  each  end,  and  drive 
them  on  over  a  hide  or  sennit  becket.  Stop  the  raft  line  to 
these  bcckcts,  but  do  not  reeve  it. 

In  the  entire  absence  of  usual  resources,  great  weights,  such 
as  a  gun,  for  instance,  may  be  got  into  a  boat  where  there  is  a 
rise  and  fall,  by  filling  the  boat  at  low  water  with  dunnage  or 
sand,  banking  up  an  inclined  plane  with  shingle,  rolling  the  gun 
into  the  boat,  clearing  out  the  sand,  and  waiting  for  the  tide  to 
float  her  off. 

When  boats  are  riding  at  the  booms,  the  best  stem  fast  is  a 
whip  from  the  main-yard  with  a  light  inhaul. 

Boats  may  be  kept  clear  of  the  ship  when  riding  astern  by 
causing  them  to  tow  a  grating,  or  bucket,  or  net  full  of  shot. 

If  it  comes  on  to  blow  when  you  are  detached,  you  will  most 
probably  be  signalled  to  remain  where  you  are  till  it  moderates. 
If  you  return,  cither  round  to  ahead,  down  masts,  out  oars 
and  drop  down  ;  or  else,  if  you  have  confidence,  shoot  up  under 
the  stem. 
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Meeting  on  oppodte  ttdu,  the  boat  on  the  port  tack  [Mimiii  to 
leew«rd.  Bo&ta,'&c_  nmning  giTe  waj  to  tboM  on  •  wind. 
Never  Kretch  the  head  of  joar  uiLi  in  beading  them,  put  Ihem 
to  the  ;ardi  and  gafli  barely  hand  tant. 

In  (boving  off  when  the  ibip  ii  not  head  to  wind,  poB  veil 
clear  of  her  before  making  lail. 

Bemember  in  nmning  that  joa  cannot  canj  all  the  canTSE 
on  a  wind  that  7011  can  beAwe  it ;  theief<se  make  ready  for 
rooDding  to. 

Banning  with  mnch  tail  dead  before  it  in  a  gig  ii  Terj  dan- 
gBTons ;  if  the  wind  come*  a  little  on  the  ibeet  quarter  («af  star- 
board), it  ii  lafeat  to  haul  np  to  port ;  and  when  the  wind  ii  on 
the  port  qnart«r,  haul  in  the  sheet,  lower,  shift  the  sail  round, 
Tenme  coonei  and  hoiM  on  the  port  lide. 

When  yon  waul  a  pall  on  the  balyardB,  let  go  the  sheet  j  if  in 
the  fcve,  check  the  mizen  at  same  time. 

Dipping  a  lug  is  the  neatest  handed  afFair  a  boatman  has  to 
do.  Ton  must  tell  the  men  off ;  the  bowmen  to  bear  the  fore 
part  of  the  sail  out,  the  two  next  to  gather  the  sheet  of  the  sail 
forward  and  pass  it  round,  the  after  handi  to  unhook  and  book 
the  sheet,  the  others  to  sit  fast,  shifting  the  halyards  and  handing 
the  foot  along,  and  hoisting  when  ready.    Do  not  lower  nntU  the 


Fig.  a  14. 


-fore  part  of  the  sail  ha«  been  aback  sufficiently  to  bring  the  wind 
on  the  other  bow,  unless  it  is  smooth  and  you  hare  great  way  on  f 
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bat  the  sheet  may  be  unhooked  the  moment  the  sail  lifts.  Keep 
your  halyards  with  a  mark,  so  as  not  to  lower  the  yard  more 
than  is  necessary  for  dipping  the  after  yard  arm  ;  you  will  have 
more  back  sail  to  carry  you  round,  and  less  slack  sail  on  top  of 
your  men.  Attend  the  mizen  sheet  incase  the  boat  should  "come 
to  "  whilst  re-hoisting  fore-saiL 


HOOKINO  ON  FOB  HOIBTIMO. 

When  there  are  eyes  in  the  tackles  of  quarter  boats  and  hooks 
in  the  **  slings,"  the  thwarts  and  boat  keepers  are  not  fished  out  of 
the  boat.  When  it  is  hooked,  the  keepers  should  hold  the  block 
taut  up  by  the  standing  part  of  the  fall;  the  steadying  lines  are 
secured  to  eycbolts  in  the  gunwale.  When  the  ship  is  scending 
and  rolling,  you  should  cross  the  life  lines,  and  have  hook  ropes 
fast  to  the  slings  from  the  ship  through  the  ports  well  attended, 
so  as  to  bind  the  boat  as  she  rises  to  the  side;  the  lower  deck 
ports  should  bo  either  lowered  or  triced  back.  Send  all  your 
crew  except  four  at  the  most  out  of  the  boat,  make  them  go  up  by 
the  chain  ladders,  and  not  on  the  life  lines.  When  the  boat 
is  up,  pass  the  bight  of  the  life  line  through  the  slings  over  the 
davit  end  twice,  and  hitch  before  attempting  to  belay  the  fall. 
Pass  the  gripes  round  the  boat  clear  of  turns.  Have  squaring 
marks  put  on  the  falls,  so  that  she  may  always  sit  square  on  the 
davits.  Ship  the  rowlocks  and  rudder.  If  there  be  no  scuttle 
which  opens  of  itself,  take  the  plug  out  the  moment  the  boat 
leaves  the  water.  Send  the  end  of  your  cable  and  make  it  fast 
OS  far  forward  as  possible  outside  all,  and  stop  it  up  to  the  chains 
with  a  cut  yam.  In  hooking  on,  hook  the  foremost  tackle  first, 
and  on  being  lowered  unhook  the  after  one  first.  In  a  tide  way, 
or  when  there  is  way  on  the  ship,  dangerous  accidents  may 
happen  from  inattention  to  such  precaution.  See  that  your 
fenders  are  in,  fill  your  water  breaker,  and  if  the  weather  bo  hot, 
put  the  cover  on  square  and  smooth  during  the  day,  taking  it  off 
at  night. 

In  a  stem  boat  in  a  tide  way,  or  ship  going  ahead,  do  not  at- 
tempt to  haul  across  the  stern  or  hook  the  stern  tackle,  until  all 
is  ready  on  deck,  and  then  hold  hard  by  the  life  lines,  for  the 
boat  will  suddenly  fly  forward. 

A  A 
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In  blowing  weather  or  heaTj  tides,  if  a  imall  hawier  be 
carried  round  the  ship  ontside  all, — the  bight  being  made  fiistto 
the  bowsprit  cap,  suspended  on  both  sides  from  each  lower  yard- 
arm  and  spanker  boom  end  by  whips  with  bowline  knots  and  the 
ends  reaching  the  water  astern,  — boats  may  not  fear  to  make  for 
the  ship  anywhere  without  running  against  her  ;  for  whilst  the 
hawser  is  out  of  the  gangways  triced  up  when  not  in  use,  the 
quarter- master  of  the  watch  can  drop  it  on  top  of  a  boat,  and 
avoid  the  frequently  too  late  cry  for  a  boat  rope. 

Wet  warps  require  careful  seizings.  Whilst  hanling  ships 
about  the  harbour  we  never  see  the  warps  laid  out  by  the  dock- 
yard riggers  (however  wet),  slip  or  come  adrifl.  Their  plan  is 
worth  notice.  They  make  four  parts  of  their  spun  yam  seizing, 
take  a  round  turn  with  the  bight  of  this  round  the  standing  part 
of  the  hawsers,  then  pass  the  seizing  (figure  of  eight  fashion)  round 
the  hitched  end  and  standing  part,  then  cross  it  opposite  ways 
with  two  parts  each  way,  reeve  the  ends  through  the  bights  and 
drag  all  the  turns  taut. 

A  quick  way  to  preserve  warps  or  small  cables  from  injury  is 
to  reeve  them  through  your  spare  gun  trucks,  clapping  a  **  bear 
a  hand  "  mowsing  on  each  side. 

Boats  should  have  their  particular  recall,  the  general  recall, 
their  distinguishing  pendant,  a  **  pull  to  starboard  *'  pendant,  a 
**  pull  to  port "  pendant,  the  **  answering  "  pendant,  and  a  "  you 
go  very  well"  pendant,  painted  on  a  board  fastened  on  their  in- 
side in  some  safe  place.  Boats  may  be  manoeuvred  with  much 
effect  with  these  few  "  general  signals.*' 

Before  going  alongside  a  vessel  under  weigh,  observe  if  she 
have  head  or  stemway,  and  in  any  case  get  the  masts  down 
before  closing  her  ;  otherwise,  if  the  bowman  fail  to  catch  hold, 
and  the  mast  head  be  fouled,  a  capsise  is  nearly  a  certainty. 

A  metal  crutch  fitted  to  each  boat  to  ship  on  the  stem,  so  as 
to  steer  with  an  oar  when  the  rudder  is  wanting,  is  a  most  use- 
ful "  stand-by." 

Numerous  rope  ladders  facilitate  boat  work  materially :  stem 
and  quarter  ones  are  indispensable. 

Having  quarter  and  stem  boats*  tackles  kept  overhauled 
down  in  the  absence  of  the  boats,  prevents  delay  in  hoisting, 
dispenses   with  an  unsightly  pile  of  gear  in  the  mizen  chains, 
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and  is  a  great  saving  of  men*8  dothes,  who  otherwise  most  soil 
a  suit  in  stopping  np. 

Tho  quarter  tackles  may  be  becketed  to  eye  bolts  in  the  bends, 
keeping  clear  of  port  edges,  else  they  chafe  ;n  and  the  stern 
tackles  to  the  rudder  bolts. 

In  being  towed  by  a  vessel,  if  alongside,  contrive  to  have  the 
rope  from  as  far  forward  as  possible,  so  as  to  avoid  riding  at  a 
short  stay :  never  make  it  fast,  but  toggle  it  with  a  stretcher 
through  the  aftermost  of  the  foremost  sling  bolts,  so  as  to  be 
able  to  slip  in  an  instant.  Steady  it  near  the  stem  with  the 
bight  of  the  lazy  painter  passed  over  it. 

If  being  towed  astern,  the  closer  the  better.  And  when  about 
to  be  cast  off,  either  be  dropped  astern  clear  of  other  boats,  or 
be  handy  with  your  oars,  so  as  to  shoot  out  clear  of  other  boats 
which  may  be  in  tow. 

Do  not  permit  other  boats  to  hang  on  by  your  boat  If  other 
ropes  are  not  supplied,  get  more  of  your  own  towlino,  and  after 
securing  its  bight,  as  before  said,  pass  its  end  aft ;  and  if  it  is  not 
long  enough,  bend  the  nearest  boat*s  warp  on  to  it,  otherwise 
your  stem  or  stem  will  be  dragged  out. 

Tho  quick  way  to  run  a  short  warp  out,  is  for  one  boat  to  run 
away  with  the  end,  and  the  others  to  pull  in  fore  and  aft  under 
the  bights  as  they  are  payed  out  at  equal  distances  according  to 
the  length  of  the  warp  and  number  of  boats,  giving  way  the 
moment  they  have  got  hold. 

In  all  cases,  when  you  take  in  the  end  of  a  warp,  coil  enough 
of  it  forward,  so  as  to  be  able  to  make  a  bend  the  instant  your 
boat  reaches  the  place  you  wish  to  make  fast  to. 

It  is  hardly  possible  to  lay  a  heavy  warp  out  without  floating 
its  bight.  If  there  is  a  chance  of  its  being  suddenly  tautened, 
hang  it  outside  the  boat,  instead  of  laying  it  fore  and  aft  amid- 
ships. 

In  running  warps  out,  the  whole  warp  is  sometimes  coiled  in 
the  boat,  and  the  end  being  made  fast  to  some  desirable  place, 
the  boat  makes  for  the  ship;  in  other  cases,  a  part  only  is  coiled 
in  tho  boat,  and  she  carries  the  warp  from  the  ship  to  tho  place 
to  which  it  is  to  bo  secured.  Whichever  way  it  be,  there  is  great 
judgment  required  in  rcserviiig  a  sufiSciency  of  hawser  in  the 
boat  to  ensure  that  she  will  reach  her  destination,  only  paying 
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out  when  certain  of  doing  00.  It  ia  from  this  neoessitj  for 
judging  the  distance  hj  the  eye,  that  we  hare  the  term  ''gness 
warp." 

Stem  boats  are  best  fitted  when  thej  hare  nmners  as  well  aiS 
tackles,  the  runners  being  passed  after  the  boat  is  hoisted  up 
bj  the  tackles.  The  tackles  are  then  unbooked,  and  the  boat  is 
lowered  bj  the  runners.* 

All  standing  parts  of  gripes  of  outside  boats  should  be  fitted 
with  slips,  the  falls  kept  in  separate  racks,  and  one  boat's 
binnacle,  at  least,  kept  on  deck  ready  for  use. 


CHAP.  xxni. 
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Ships  on  being  discovered  within  signal  distance  of  the  senior 
officer  are  required  to  show  their  number,  and  on  this  being 
recognised,  that  officer  gives  the  ship  her  pendants ;  and 
although  a  fresh  ship  may  try  to  reply  with  the  answering 
pendant,  he  will  not  be  satisfied  until  the  pendants  be  repeated 
by  the  ship  herself,  as  an  evidence  of  a  clear  understanding.  In 
this  case  of  signalling  the  answering  pendant  is  not  used.  There 
are  other  signals  which,  if  replied  to  by  the  pendant,  would  also 
imply  inexperience. 

Local  signals,  or  temporary  additions  to  the  signal  books, 
general  orders,  and  copies  of  the  pendant  board  and  squadron 
routine,  should  be  procured  without  delay  after  joining  com- 
pany. 

If  ordered  to  anchor  on  a  certain  bearing,  it  is  intended  that 
the  ship  to  which  the  signal  is  made,  is  to  bear,  when  anchored, 
in  that  direction  from  the  ship  making  the  signal ;  and  if  with 


*  No  mechanical  contrivance  can  or  does  excel  a  giniple  well  handled  run- 
ner for  lowering  boats.  There  is  no  complication  in  a  clear  rope's  end  and  a 
large  round  thimble,  and  this  is  all  that  is  required  for  dropping  a  boat  at  full 
tpeed. 
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open  hawse  to  a  certain  point,  it  is  to  be  understood  that  the 
anchors  are  to  be  laid  out  at  right  angles  to  that  point. 


MOOBINO. 

It  must  not  be  supposed  that  merely  letting  go  two  anchors, 
as  in  mooring,  makes  a  ship  safer.  What  then  is  the  reason  for 
doing  so  ? 

If  a  ship  lot  go  her  single  anchor  (say  in  twelve  fathoms)  in 
the  very  centre  of  a  harbour  which  we  will  call  about  two 
hundred  fathoms  wide,  and  steep  to  all  round,  and  then  veered 
one  hundred  fathoms  of  cable,  she  would  occupy  every  part  of  the 
harbour,  as  the  wind  or  current  happened  to  move  her. 

If  it  be  desired  to  keep  her  stationary  in  the  centre,  shortening 
the  cable  into  twelve  fathoms  would  not  effect  it,  for  the  first 
pufF  of  wind  would  cause  her  to  start  her  anchor. 

But  let  us  ascertain  from  what  quarter  the  prevailing  heaviest 
winds  blow ;  weigh,  haul  over,  and  let  go  an  anchor  in  that 
direction  one  hundred  fathoms  from  the  centre  :  then  with  a 
warp  haul  the  ship  over  in  the  very  opposite  direction,  veering 
the  cable  two  hundred  fathoms  from  the  last  position,  and  then 
let  go  the  second  anchor.  Now  heave  in  one  hundred  fathoms  of 
the  first  cable,  veering  one  hundred  on  the  last,  and  we  shall  have 
got  the  ship  moored  in  a  stationary  position  in  the  centre  of  the 
harbour  ;  and  many  other  ships  (suppose  one  on  each  side) 
may  shore  the  harbour  by  similar  means,  as  shown  by  the  full 
lined  ships  in^i^.  215. 

Whether  we  moor  with  a  whole,  or  merely  half  a  cable  each 
way,  or  lay  tlie  anchors  out  in  any  direction  (so  long  as  they  are 
in  opposite  ones,  and  one  cable  is  moderately  taut  before  we 
let  go  the  second  anchor)  is  of  no  consequence  as  far  as  concerns 
the  principle  we  are  considering. 

Now  with  regard  to  the  direction.  Say  that  the  prevailing 
gales  are  northerly,  and  one  comes  on  from  that  quarter  so 
heavy  that  we  should  veer  cable.  If  the  other  ships  have  at- 
tended properly  to  this  contingency,  all  may  veer  simultaneously 
without  fouling  each  other,  and  the  riding  cable  of  each  ship 
will  grow  straight  to  their  weather  anchors  :  in  other  words,  they 
will  all  have  open  berths  and  open  hawse,  as  shown  by  the  dotted 
line  ships  injig.  215. 
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It  is  clear  that  with  a  long  scope  of  cable,  we  have  all  the 
additional  weight  of  the  chain  in  oar  favour,  that  the  ship's  bows 
lire  less  dragged  downwards  than  at  a  short  stay,  and  the  pull 
on  the  anchor  being  horizontal,  the  palm  bites  all  the  harder. 
When  we  wish  to  make  the  best  use  of  our  power,  we  must  get 
as  close  to  the  resistance  as  possible.  We  do  not  want  to 
move  the  anchor  ;  and  some  officers  prefer  veering  even  as  much 
as  two  cables  on  end  to  letting  go  other  anchors.  The  weathermost 
ship  in  the  sketch  is  at  a  "  short  stay  :  "  she  is  displacing  great 
quantities  of  water,  sustaining  proportionate  shocks,  shipping 
heavy  seas,  straining  her  cable,  and  breaking  her  anchor  out  of 
the  ground.     {Fig.  216.) 

Now  suppose  that  one  or  both  of  the  other  ships  had  moored 
without  regard  to  the  position  of  our  anchors  and  the  direction 
of  the  prevailing  gales.  As  long  as  the  weather  was  fine,  and 
we  did  not  want  to  move,  it  would  be  of  no  great  consequence, 
as  shown  by  the  full-lined  ships  in^.  217. 

But  we  want  to  move,    b,  has  overlaid  our  south  anchor,  and. 
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we  cannot  pick  it  up.  A,  has  overlaid  our  north  anchor,  and  we 
cannot  pick  it  up. 

Or  it  comes  on  to  blow  hard  from  the  northward,  and  we  want 
to  veer  ;  but  b  is  in  our  way,  and  we  must  hold  on  until  it 
pleases  him  to  veer,  and  he,  either  from  neglect  or  ignorance 
in  thus  mooring  his  ship,  sees  no  distress. 

▲  has  swung  close  to  our  port  bow,  as  in  the  dotted  line  ship, 
fig,  2 17.,  his  starboard  cable  is  sawing  at  our  weather  one  ;  both 
A  and  B  moreover,  are  riding  on  spans,  and  our  ship  and  ▲  see 
much  distress. 

At  length  we  will  suppose  that  b  veers  cable,  and  then  that 
we  and  a  veer  cable ;  our  new  positions  would  be  as  in  fig,  218., 
and  if  a  sudden  lull  or  shift  of  wind  occurred,  the  distress  would 
be  general  For  we,  as  well  as  b,  would  have  to  wait  for  a,  and 
b  for  us,  before  enough  cable  could  be  shortened  in  to  keep 
the  ships  dear  of  each  other. 

Thus  then  it  is  that,  when  the  admiral  desires  to  have  his  ships 
as  close  together  as  possible,  he  orders  them  to  moor  ;  and  to 
prevent  collisions  whilst  veering  or  picking  up  their  anchors,  he 
points  out  the  direction  of  the  anchors.  To  preserve  likewise  an  im- 
posing and  well  dressed  line,  he  specifies  the  quantity  of  cable  that 
is  to  be  veered  by  each,  and  also  enforces  the  use  of  buoys,  that  each 
ship  may  be  enabled  to  ascertain  the  position  of  another's  anchors. 

These  are  some,  but  not  all,  of  the  reasons  for  mooring.  For 
instance,  in  a  river  too  narrow  for  a  ship  to  swing  in  at  single 
anchor  without  grounding,  or  too  shoal  to  do  so  without  striking 
on  the  upper  pee  of  her  anchor,  and  perhaps  settling  on  it  as  the 
tide  fell,  it  would  be  necessary  to  make  her  a  fixture.  But  this 
also  would  require  consideration.  By  laying  the  anchors  out  in 
a  line  with  the  stream,  the  anchors  would  be  in  the  best  position 
for  holding  in  the  event  of  freshes  or  gales  coming  on,  in  concert 
with  the  tide;  but,  excepting  the  small  distance  she  could  sheer  by 
the  action  of  the  helm,  her  exposure  to  collision  from  an  enemy's 
fire  ships  or  rafts  dropping  down  with  the  tide,  or  from  vessels  na- 
vigating the  river,  would  be  great;  whereas,  by  having  the  anchors 
athwart  the  stream,  either  cable  could  be  veered,  and  the  ship 
quickly  moved  to  one  side  or  other.  It  is  in  such  a  case  as  the 
latter,  that  Porter's  anchor  is  so  useful;  for,  admitting  of  discon- 
nection, it  can  be  carried  into  shoaler  water  than  the  ship  could 
reach,  and  greater  scope  of  cable  in  consequence  given. 
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Mariung  the  buoji  with  ooloan  peenliar  to  the  ships  to  which 
they  belong,  is  a  means  of  removing  mach  perplexity  from  the 
mind  of  a  new  comer,  when  looking  for  a  berth  on  joining  a 
squadron. 

The  state  of  the  hawse  may  be  known  by  fixhig  two  pieces  of 
silk  thread  to  the  compass  card  in  the  direction  of  the  anchors, 
and  fastening  their  ends  to  some  place  above  it ;  for,  for  every  torn 
in  the  cables  there  will  be  fonnd  a  ccnrresponding  one  in  the 
threads. 

FOUL  HAWSE. 

Knowing  what  open  hawse  is,  let  ns  see  what  fool  hawse  means. 

The  natural  consequence  of  the  ship  pivoting  is,  that  the  cables 
become  twisted  together. 

If  she  is  **  taut  moored,"  these  turns  will  occur  close  to  the 
hawse  holes,  and  the  nip  will  be  very  severe,  but  being  within 
reach  they  are  readily  cleared. 

If  she  is  '*  slack  moored,"  they  will  occur  under  water,  and 
are  very  troublesome,  but  not  so  injurious  to  the  cable. 

In  either  case  the  hawse  is  **  foul,"  and  until  it  be  cleared  you 
are  in  danger  of  parting,  should  it  blow  ;  moreover,  yon  can 
neither  shorten  in  cable  nor  veer. 

As  the  question  **  How  is  the  hawse  ? "  is  often  put,  we 
will  endeavour  to  answer  it. 

Let  us  suppose  a  ship  to  have  her  small  bower  (the  port  one) 
out  north,  and  her  best  bower  (the  starboard  one)  out  south  ;  her 
head  north,  and  the  hawse  open.  She  swings  to  a  breeze  or 
current  with  her  head  to  west ;  there  will  then  be  a  **  cross,"  small 
bower  uppermost.    (-F*^'.  219.) 


Fig.  219.  Fig.  220. 


Fig.  221.  Fig.  222. 


Follow  her  head  on  to  south,  there  will  be  the  same  result. 
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Follow  it  to  east,  there  will  be  an  **  elbow,*'  small  bower  tinder, 
Fig.  220. 

„        north,  the  same. 

„        west,  a  **  round  torn,"  Fig,  221. 

„        south,  the  same. 

„        east,  a  **  round  turn  and  elbow,**  Fig.  222. 

„       north,  the  same. 

„  west,  two  round  turns  ;  and  so  on. 
Had  the  wind  followed  the  ship  regularly  round,  the  conse- 
quences of  foul  hawse  would  have  been  ineyitable  ;  but  if  the 
wind  had  been  variable  they  might  have  been  prevented.  If  for 
instance,  when  the  head  was  west  with  a  cross,  the  wind  had 
come  from  east,  and  the  spanker  had  been  quickly  hauled  on  to 
the  boom  on  the  port  quarter,  the  stem  would  have  been  carried 
round  by  the  southward  to  west  and  the  cross  taken  out.  On 
the  other  hand,  if  the  ship  had  been  left  to  chance,  and  her  stem 
had  been  carried  by  north  round  to  west,  the  cross  would  have 
become  an  elbow. 

In  a  tide  way  with  the  first  of  the  current  coming  up  astern, 
a  move  of  the  rudder  would  carry  the  stem  round  in  the  required 
direction,  provided  there  was  no  adverse  wind. 

An  unexpected  order  to  sail  would  find  a  foul  hawse  ship 
unprepared.  The  ready  compliance  of  a  clear  hawse  ship  would 
bring  her  credit,  and  that  might  be  due  to  the  personal  vigilance 
of  the  officer  in  charge  of  the  deck  at  the  time  when  the  wind  or 
tide  changed;  for  without  disturbing  a  single  man  from  his  meals 
or  bed,  the  sentries  and  quarter-master  could  haul  the  sail  out. 

As  to  veering,  as  in^.  215.  The  ship  would  sheer  about  more 
or  less,  as  the  wind  strack  either  bow;  therefore  it  would  be  neces- 
sary to  heave  in  the  slack  of  the  lee  cable  to  steady  her.  More- 
over, were  the  slack  chain  not  hove  in,  its  bight  would  be  dragged 
foul  of  the  lee  anchor. 

CLEABINQ  IIAWSE. 

How  to  dear  hawse  is  the  next  question. 

This  may  bo  done  in  calm  weather,  when  there  is  no  current, 
with  the  screw  and  steam.  With  the  helm  hard-a-starboard 
a  few  dashes  at  full  speed  will  send  the  stem  to  starboard,  and 
vice  versa ;  or  it  may  be  towed  round  by  boats,  or  hauled  round 
by  hawsers. 
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The  method  generally  adopted  is  the  following:— If  the 
tnniB  are  above  water,  pat  the  clear  hawse-shackle  or  the  slip^ 
stopper  on  the  lee  cable,  below  the  turns  ;  pass  the  end  of  a  large 
hawser  through  the  outer  hawse  hole  on  the  lee  cable  side  ;  reeve 
it  through  the  roller  part  of  the  shackle  or  the  shackle  of  the 
slip,  then  back  through  the  same  hawse  hole  and  make  it  &st 
round  the  after  bitts  ;  clap  the  deck  tackle  on  the  other  part ; 
rowse  it  well  taut,  and  make  it  fast  also  at  the  same  place,  or 
shackle  the  end  of  the  stream  chain  to  the  slip.  A  wet  hawser 
is  thus  avoided.  Observe,  we  are  going  to  speak  only  of  the  lee 
cable. 

If  there  is  a  shackle  in  the  cable  before  the  fore  bitts,  you  need 
not  unbitt  Bend  a  hawser  on  to  the  cable  a  few  links  before  the 
shackle,  seizing  its  end  well ;  keep  it  taut,  ^  light  to  "  the  cable 
abaft  the  shackle,  and  unshackle  ;  unreeve  the  hauling  ends  of 
the  fore-bowlines  from  the  bows,  and  pass  them  down  before  all 
to  the  cables  ;  hand  one  of  them  in  through  the  lee  cable  hawse 
hole,  and  bend  it  to  the  foremost  end  of  the  cable,  patting  stops 
on  from  the  bend  to  the  hawse  hole,  which  are  to  be  cut  as  the 
cable  is  thus  carried  steadily  outboard  :  ease  the  hawser  and  haul 
the  end  out  with  the  bowline.  The  object  of  the  hawser  is  to 
preserve  hold  of  the  cable  in  case  the  clearing  shackle  should 
carry  away. 

With  the  bowlines  and  any  other  contrivance  you  like,  the  end 
of  the  lee  cable  is  **  dipt,"  and  untwisted  from  the  other,  and  then 
hauled  back  through  its  own  hawse  hole,  and  re-shackled  :  the 
deck  tackle  hauls  it  in  taut;  and  when  taut  round  the  bitts, 
along  the  deck,  through  the  cowl,  stoppered,  and  the  compressor 
tackle  bowsed  to,  the  slip  is  knocked  off  and  the  hawse  is 
clear. 

When  the  turns  are  low  down,  it  will  be  necessary  to  heave 
in  on  the  weather  cable,  and  if  the  turns  are  too  taut  together  to 
admit  of  the  slip  being  put  on,  the  cables  are  lashed  together  as 
low  down  as  possible,  and  the  same  process  of  clearing  carried 
out. 

Another  way  is  to  put  the  mooring  swivel  on,  and  then  to  slew 
the  turns  out  with  levers  and  whips. 

It  must  be  observed,  that  as  the  ship  is  riding  by  the  weather 
cable,  it  would  be  dangerous  to  unshackle  it ;  and  therefore  the 
lee  one  is  disconnected  for  the  purpose  of  dipping  the  end. 
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MOORING  SWIVEL. 

It  is  to  avoid  this  foaling  of  hawse  that  the  mooring  swivel  is 
brought  into  use. 

If  it  is  intended  to  moor  with  the  swiveL  it  is  most  convenient 
before  coming  to,  to  run  up  what  will  be  the  weather  cable ; 
patting  the  swivel  in  it  (generally  at  the  fifth  shackle),  and  paying 
it  down  again. 

When  the  cables  are  middled  after  mooring,  let  the  swivel  be 
above  water,  hang  the  lee  cable  with  the  slip  as  before,  connect 
its  outer  end  with  the  spare  lower  leg  of  the  swivel,  and  its 
inboard  end  with  the  spare  upper  one,  haul  the  lee  cable  taut 
and  secure  it,  put  some  rounding  on  the  cables  to  preserve  the 
copper  from  the  galvanic  action,  take  the  slip  off  and  middle  the 
cables,  or  bridles,  as  these  parts  are  now  called. 

TO  PUT  THB  SWIVEL  ON  AFTER  MOORING. 

This  is  usually  done  at  slack  water,  which  is  in  fact  the  best 
time  for  all  cable  operations,  as  there  is  then  less  strain  and 
consequently  less  liability  to  break  adrift. 

Heave  in  the  shackle  of  the  cable  by  which  the  ship  is  most 
rode,  sufficiently  far  to  admit  of  the  cable  being  well  secured, 
whilst  the  swivel  is  being  shackled  abaft  the  securities.  Then 
ease  it  out,  and  deal  with  it  as  before. 

Some  officers  prefer  bringing  the  outer  end  of  the  other  cable 
into  the  riding  cable  hawse  hole,  and  shackling  it  to  the  swivel 
whilst  inboard.  There  is  no  great  choice.  The  important  thing 
to  attend  to  is  that  the  ends  are  secured. 

The  swivel  should  be  put  on  with  the  cup  upwards,  as  it  may 
be  more  efficiently  lubricated  when  in  that  position. 

As  there  is  an  odd  link  on  one  side,  and  an  even  number  on 
the  other,  it  is  well  to  make  a  rule  of  putting  the  odd  one  on  the 
starboard  chain.  Without  some  such  law,  there  will  be  frequent 
mistakes,  and  always  difficulty  in  discerning  the  particular  cable 
when  all  are  hove  in  board  to  take  the  swivel  off. 

A  taut  moor  is  very  trying  to  the  swivel,  and  when  it  is  used, 
there  should  be  a  liberal  allowance  of  chain.  The  objection  to  a 
slack  moor  is  that  if  turns  are  taken  in  the  cables,  they  generally 
occur  so  low  down  as  to  be  difficult  to  clear.    If  we  purposed 
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mooring  with  the  swirel  with  four  shackles  each  way  in  ten 
fathoms  water,  and  we  yeered  seven  on  the  first  anchor  let 
gOj  then  hy  letting  go  the  second  anchor,  and  heaving  in  to  the 
foorth,  we  should  have  a  fair  proportion. 

Another  way  of  patting  the  swivel  on,  is  to  put  the  chain  slip 
on  the  lee  cable,  bring  the  end  of  the  stream  chain  to  it  after 
passing  it  through  the  riding  cable  hawse  hole,  and  then  heave 
the  bight  of  the  lee  cable  inboard  alongside  the  weather  one. 
In  such  case,  both  bridles,  as  well  as  the  legs  are  connected  at 
once. 

The  decks  are  less  encumbered,  and  the  ship  supposed  to  be 
equally  safe,  when  one  of  the  bridles  is  unshackled,  and  bent 
to  the  ganger  of  the  sheet  anchor  in  preference  to  having  a  third 
cable  on  deck.  The  stream  chain  in  such  case  is  usually  bent 
as  a  bridle  in  lien  of  the  large  bridle.  The  swivel  is  hove  well 
out  of  the  water,  hanging  mainly  by  the  remaining  large  bridle. 
The  advantage  of  this  way  is,  that  the  stem  is  less  injured,  and 
turns  cannot  occur  in  the  chains  without  being  at  once  evident 

To  moor  in  a  tide  way  when  the  anchors  are  to  be  laid  out  in 
a  line  with  the  tide,  and  the  wind  is  not  too  strong  in  an  opposite 
direction  to  prevent  the  ship  from  dropping  with  the  tide,  it  is 
usual  to  let  go  the  first  anchor,  so  that  by  veering,  the  ship  may 
be  carried  with  the  tide  to  the  proper  place  for  letting  go 
the  second  ;  but  where  the  anchors  must  be  laid  oat  aslant  or 
athwart  the  tide,  there  is  some  difficnlty  involved,  and  consider- 
able skill  required.  Under  steam  it  is  thought  best  to  unbitt  what 
will  be  the  lee  cable  (calling  that  point  to  which  the  tide  runs 
the  lee),  get  the  line  of  bearing  on,  let  go  the  lee  anchor,  steer 
straight  on  (regulating  the  way  so  as  to  stop  when  there  is  cable 
enough  run  out),  then  to  let  go  the  weather  one,  and  middle  the 
cables.    A  Screw  will  not  always  take  a  ship  straight  astern. 

Under  sail,  if  the  wind  is  nearly  from  the  same  quarter  as  the  tide, 
get  the  line  of  bearing  on  whilst  to  windward,  run  down  upon  it 
(regulating  sail  to  strength  of  wind  and  tide) ;  let  go  the  weather 
anchor,  veering  away  roundly,  steer  straight  on,  and  drop  the 
second  anchor  where  there  is  enough  of  the  weather  cable  run 
out.  This  is  what  is  called  a  running  moor,  and  the  objection 
to  resorting  to  this  expedient  is  the  great  strain  which  is 
necessarily  brought  on  every  article  concerned  in  bringing  the 
ship  up. 
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SECniUNG  CABLES. 

Let  US  now  examine  the  fastenings.  The  principal  are  the 
Bitting  and  Compressing.  In  addition  to  these  are  the  Deck 
stoppers,  and  Ring  stoppers,  which  are  made  fast  to  the  large 
shoulder  ring  holts  in  the  decks.  No  severe  strain  should  he 
brought  on  these  holts  except  in  the  direction  to  which  the 
shoulder  points. 

Deck  stoppers  are  shackled  or  hooked  (according  to  fitment) 
to  the  ring  bolts,  the  knot  part  hauled  taut'  forward,  twisted 
round  the  cable,  and  lashed  to  it  with  its  lanyard. 

Ring  stoppers  are  middled  over  the  cable,  and  the  ends,  after 
being  passed  through  the  ring  bolt,  dogged  forward  along  the 
cable  Thus,  as  the  cable  tautens,  the  nip  of  the  bight  is  also 
tautened. 

If  it  blow  heavily,  or  is  likely  to  do  so,  the  cables  are  double 
bitted,  t.  e.,  bitted  to  the  aftermost  of  the  foremost  bitts  in  addi- 
tion. In  doing  this,  the  cable  is  well  lashed,  and  opportunity 
taken  of  a  lull  for  slacking  up  abaft,  whilst  the  bight  of  the  chain 
is  thrown  over  the  second  bitt  head. 

The  Bitt  Stopper  is  similar  to  the  Ring  Stopper.  It  is  rove 
through  a  hole  in  the  knee  of  the  bitts,  and  is  used  chiefly  for  the 
hemp  cable. 

In  Veering  cable  during  bad  weather,  great  care  is  taken,  not 
only  to  do  so  during  a  lull,  but  also  to  slacken  and  tauten  all  the 
fastenings  at  the  same  time. 

Cable  is  veered  not  only  on  account  of  the  long  scope  we  have 
spoken  of,  but  also  to  **  freshen  the  nips  ;  **  and  in  doing  so,  it  is 
well  to  keep  the  shackles  and  swivels  free  of  bitts  and  hawse 
holes. 

UNMOORING. 

In  unmooring,  the  lee  anchor  is  picked  up  first,  because 
whilst  heaving  in  on  the  weathor>cable,  the  ship's  movements  can 
be  controlled  by  the  helm ;  whereas  were  the  weather  one  picked 
up  first,  the  ship  would  drift  down  unmanageably  towards 
the  lee  one  at  the  risk  of  fouling  that  anchor,  and  injuring  other 
ships,  besides  probably  getting  too  near  a  lee  shore.    When  the 
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tide  is  yery  strong  in  the  opposite  direction  to  the  wind,  the  ship 
will  sometimes  be  tide  rode,  and  lie  with  her  broadside  to  the 
wind.  So  many  circumstances  require  consideration  in  this 
case,  that  we  shall  leave  it  for  personal  obseiration  to  find 
out  which  would  be  the  proper  anchor  to  begin  with.  One 
restriction  would  be  a  cross,  and  this  would  probably  inyolve  the 
lower  cable  first ;  for  were  the  upper  one  worked,  not  only  would 
the  cables  grind,  but  the  anchor  on  breaking  ground  would  foul 
the  lower  cable. 

Fore-top  men  always  work  before  the  bitts. 

Main-top  men  abaft  the  bitts. 

If  the  hook  ropes  are  led  round  the  rollers,  and  the  people 
properly  stationed,  the  messenger  is  run  up  into  its  place  without 
a  check. 

Place  the  links  of  the  messenger  on  the  sprocket  of  the  capstan, 
see  the  turns  taken  out  of  the  chain,  and  splice  the  ends,  heaving 
it  taut  with  the  rollers  that  are  in  the  manger  if  necessary. 

Let  us  suppose  the  best  bower  (or  starboard  anchor)  first 
Pass  plenty  of  nippers  before  the  bitts  round  the  starboard  cable  and 
messengers ;  reeve  a  hook  rope  through  the  bitt  block,  which  is 
fast  to  the  beam  just  over  the  bitt  head  ;  hook  on  to  the  bight  of 
the  chain  that  is  round  the  bitts,  and  pass  the  end  round  the 
messenger  abaft  the  bitts ;  cast  all  the  fastenings  off  the  best 
bower  cable ;  light  it  to  and  heave  in  on  the  small  bower,  and 
the  hook  rope  will  unbitt  it,  if  it  is  fast  to  the  proper  link.  When 
the  swivel  is  at  the  bitts,  put  the  slip  on  the  best  bower  chain  and 
hang  the  best  bower  bridle  ;  (both  of  these  are  now  in  board  on 
the  port  side  ;)  walk  back  the  capstan  until  the  shackles  of  these 
two  parts  of  chain  are  slack  enough ;  paul  the  capstan  whilst 
the  men  are  working  among  these  bights  of  chain ;  disconnect 
the  best  bower  from  the  mooring  swivel ;  connect  its  ends ; 
haul  taut  the  starboard  compressor,  and  slip  best  bower,  stopper 
small  bower  before  all,  and  bitt  it  ♦  ;  now  bring  to  best  bower 
as  we  did  small  bower ;  unbitt  it,  and  heave  in,  veering  away  so 
roundly  on  small  bower,  that  it  shall  hang  up  and  down  clear  of 


*  In  ships  having  a  g^reat  space  before  the  bitts,  it  would  not  be  necessary 
to  unbitt  small  bower.  Whether  the  swivel  be  taken  off  small  bower  now,  or 
when  it  is  hove  in  again  on  shortening  in  that  cable,  would  be  a  matter  of 
choice.    All  things  considered,  time  would  be  gained  by  deferring  this  duty. 
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the  coppor ;  take  the  nippers  off  when  ahrcast  the  second  bittt;  hold 
on  small  bower  when  nearly  over  best  bower  (this  will  be  known 
by  the  cable  marks).  Let  the  nippers  go  farther  aft ;  bowse  to  the 
starboard  compressor,  and  keep  enough  best  bower  chain  on  deck  for 
catting  and  bitting;  and  the  best  bower  buoy  may  be  got  hold  of 
now.  If  it  be  a  heavy  heave,  put  the  long  tackle  on  the  cable,  or  run 
the  end  of  a  hawser  thrice  round  the  fore  capstan,  and  hitch  it 
round  the  cable  and  messenger  close  to  the  hawse  hole  ;  man  it 
with  the  spare  cable  hands  (all  except  the  nipper  men  arc 
standing  idle),  and  heave  both  capstans.  If  still  heavy,  clap  a 
lashing  block  on  the  cable,  reeve  the  hawser  through,  and  make 
its  end  fast  to  the  bitts ;  take  racking  turns  with  dry  nippers  (if 
the  cable  is  greasy,  throw  sand  on  it).  The  moment  the  anchor 
starts,  off  with  the  purchase,  and  the  after  capstan  will  do  the 
rest 

When  the  anchor  is  at  the  hawse  hole,  warn  the  men  to  stand 
to  their  bars,  for  they  are  apt  to  stand  easy  after  a  heavy  heave. 
Put  the  slip  on  the  cable  before  the  bitts,  and  walk  back  the  cap- 
stan, bringing  the  weight  of  the  anchor  gradually  on  the  slip  ; 
then  paul  the  capstan  (because,  should  the  slip  carry  away  whilst 
the  nippers  aie  on,  the  messenger  would  drag  the  capstan  round 
before  the  men  were  clear  of  the  bars  *)  ;  then  off  nippers. 

FOUL  ANCHOR. 

Now  were  the  question  put  on  a  passing  day,  **What  is  to  be 
done  under  the  above  circumstances  ?  "  probably  the  answer 
given  would  be  an  account  of  how  to  clear  the  anchor.  But 
there  is  a  whole  cable  out,  the  ship  is  veering  about,  and  it  is 
necessary  that  the  small  bower  should  be  hove  in  immediately;  and 
as  that  is  done  in  just  the  same  manner  as  the  other,  we  shall 
proceed  to  clear  the  starboard  anchor  while  the  port  cable  is  being 
hove  in. 

If  the  cable  is  foul  of  the  stock,  hook  on  the  cat  to  the  ring. 
The  cat-back  is  managed  by  the  cat  •back  rope. 

Cut  and  fish  falls  are  apt  to  ride,  therefore  see  that  they  are 
scored  before  hauling  taut. 


*  This  is  by  no  meant  improbable,  especially  if  the  cat  hai  been  imnrtljr 
hooked  and  well  hauled  on  by  numberi  of  spare  banda  on  the  upper  deck. 

B  B 
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When  the  cat  is  taut  in  all  its  parts,  stand  clear  the  cable  and 
knock  the  slip  off ;  when  there  is  cable  enough  stack  out,  stopper 
and  bitt  it 

Marking  the  anchor  part  of  the  cable  for  catting  dispenses  with 
much  noise  and  delay. 

A  few  turns  of  the  chain  maj  be  taken  out  bj  slewing  the 
anchor  round  with  ropes  to  the  stock.  If  not,  hang  the  cable 
near  the  shackle  to  the  cat-head,  ease  the  anchor  far  enough 
down  to  slacken  it,  and  then  unshackle  it,  take  the  turns  off  the 
stock,  shackle  the  cable,  and  hoist  the  ancbor  up  again,  pass  the 
cat-stopper  and  unhook  the  cat. 

Cat-blocks  when  close  up  would,  from  their  great  breadth,  be 
split,  if  kept  hooked  whilst  fishing  the  anchor. 

Hook  the  fish  on  the  inner  arm  from  forward  aft,  put  a  tackle 
on  the  after  end  of  the  stock  abaft  the  cat-head,  haul  the  fish  and 
stock  tackle,  and,  as  the  fluke  rises  with  the  fish,  the  lower  end  of 
the  stock  will  be  thrown  clear  of  the  bows  by  the  tackle,  other- 
wise it  would  foul  the  chain  and  bind.  In  all  chain  cable  opera- 
tions, the  iuTaluable  pellet  of  lead  must  be  used  with  eYerj  pin. 

When  the  fish  is  up,  either  slack  the  martingale  and  pull  up,  or, 
if  no  martingale,  pull  up  the  topping  lift,  and  when  the  fluke  is 
on  the  bill  board,  pass  the  shank  painter  under  and  oyer,  and 
unhook  the  fish ;  take  the  tackle  off  and  haul  the  chain  taut  in. 

Should  the  cable  have  so  foaled  the  anchor  as  to  bring  it  up 
crown  upwards,  hook  the  cat  to  a  good  strop  on  the  crown  ;  haul 
the  cat,  and  veer  cable  until  the  anchor  plombs  the  cat-head  with 
the  crown  awash ;  then  hook  the  fish  to  another  strop  on 
the  crown,  and  to  relieye  the  fish,  hang  the  cable  with  a  rope 
from  the  cat-head  to  the  hawse  hole  ;  hoist  the  crown  up  with 
the  fish,  hook  the  cat  to  the  ring,  and  hoist  it  up,  pass  the  stoppers, 
unshackle,  and  dear  the  chain. 

If  the  davit  gear  is  much  worn,  cat  the  crown  in  the  first 
place,  hang  it  with  the  cat-stopper,  then  hook  the  cat  to  the  ring 
before  all,  and  the  fish  to  the  arm  ;  ease  down  the  cat-stopper, 
hauling  on  the  cat  and  fish  at  the  same  time. 

We  seldom  get  over  a  foul-anchor,  without  having  a  man 
overboard.  Sailors  will  not  be  slung  in  a  bow  line  knot,  unless 
forced ;  and  even  when  so  slung  cannot  work  eflScientlj.  "  Clear 
hawse  breeches''  are  inexpressibly  useful.  Make  them  of 
jNunted  canvass,  roomy  and  wooden  soled  at  the  feet,  well  roped 


ANCHORIKO.  871 

and  fitted  with  two  spans  long  enough  to  clear  a  man's  head 
when  bent  to  a  rope.  In  these  a  man  can  work  dry,  effectively, 
and  safely. 

ANCHOBING. 

When  it  is  optional,  moor  in  northern  latitudes  with  reference 
to  the  chances  being  strongly  in  farour  of  gales  beginning  at 
south-west,  and  ending  at  north-west. 

For  the  same  reason,  in  northern  latitudes,  lie  at  single  anchor 
with  the  small  bower  (the  port  anchor)  and  if  yon  haye  to  let  go 
a  second,  you  will  have  open  hawse. 

Shortening  **  all  sail  **  together  in  coming  to  an  anchor,  how- 
ever well  done  aloft,  cannot  but  crowd  the  decks  at  a  time  when 
you  want  silence  and  the  power  of  carrying  out  a  sudden  altera- 
tion in  your  plans.  Except  when  you  want  to  **  charge  "  into  a 
station  with  great  way,  or  catch  breezes  over  the  land  with  your 
lofty  canvass,  the  seamanlike  way  to  come  to  is  under  topsails, 
after  the  coursers  and  upper  sails  have  been  **  whipt  in,"  and  the 
upper  yards  well  squared  by  the  boatswain's  mates  from  the 
tops.  You  can  thon  feel  your  way  with  the  topsails,  deaden  it 
with  a  check  of  the  braces,  freshen  it  with  a  small  addition  of 
canvass,  or  stop  it  by  throwing  aback. 

When  about  to  shorten  sail,  get  the  marks  of  the  lee  lower  lifts 
down ;  due  up;  man  all  the  braces  and  trusses,  and  lower  and 
square  all  together. 

In  coming  in,  whilst  blowing  hard,  get  as  much  sail  reefed  and 
furled  as  you  can  spare  with  prudence,  the  top-gallant  masts  on 
deck,  top  tackle  gear  rove,  studding  sails  out  of  the  rigging,  and 
the  cables  double  bitted.    If  running,  round  to  before  letting  go. 

Letting  go  and  stowing  the  sheet  is  capital  practice  for  the 
youngsters;  therefore,  when  it  blows  strong,  never  hesitate  or 
**  wait  till  she  drags."  Either  down  with  the  second  or  third 
anchor,  or  veer  more  than  one  cable  on  end. 

Make  it  a  law  to  bend  sheet  cable  whenever  (if  not  sooner) 
you  lot  go  your  secorri  anchor.  In  other  words,  always  have 
another  anchor  ready  for  letting  go. 

The  order  generally  is  **put  the  lead  over  the  side;"  put  the 
deep  sea  lead  over  also,  but  put  it  over  the  bows.  If  you  cast 
it  clear  of  the  cables,  it  will  be  a  more  certain  indicator  of  the 
ship  dragging  her  anchor. 
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If  yon  break  adrift  from  one  anchor,  it  is  best  to  let  go  two  at 
the  same  time. 

If  yon  have  not  double  bitted  before  coming  to,  do  so  without 
delar.  You  not  only  reliere  the  wood  work,  but  can  veer  with 
less  jerking. 

Alwajs  double  bitt  before  anchoring  in  deep  water. 

If  you  are  likely  to  use  the  sheet,  get  the  lower  boom  out  of  the 
way,  and  hang  the  cable  taut  from  the  fore  end  of  the  chains;  for  if 
}  on  let  it  hang  in  a  long  bight  from  the  anchor  to  the  hawse  hole, 
its  weight  will  drag  the  anchor  forward  the  instant  you  let  go,  and 
the  inner  bill  will  (in  many  ships)  catch  the  after  dead  eye  and 
hang  the  anchor. 

If  you  ease  oflT  well  and  hang  the  cable,  you  may  throw  the 
anchor  off  the  tumbler,  clear  of  eYcrything. 

Should  you  use  a  buoy,  do  not  part  with  it  until  veering  obliges 
you.  A  sheet  buoy  is  very  apt  to  foul  the  bower  cables.  When 
there  is  much  sea  on,  the  rudder  chocks  save  the  braces,  pintles, 
tiller,  and  wheel  ropes  from  severe  strain. 

If  you  want  to  back  your  anchor  with  another  one,  on 
account  of  dragging,  or  the  danger  of  doing  so,  put  an  anchor 
shackle  on  the  riding  cable ;  shackle  the  end  of  the  backing 
anchor  cable  (taken  outHide  all)  to  this  ;  look  out  for,  or  give 
the  ship  a  sheer,  and  let  go. 

The  rolling  motion  may  be  checked,  when  at  anchor,  provided 
there  be  not  too  much  wind,  by  making  sail  and  bracing  by. 
This  is  no  unimportant  object,  especially  in  handling  boats. 

No  one  that  could  help  it  would  moor  in  a  roadstead.  At 
single  anchor  a  ship  is  ready  for  sea,  and  her  remaining  anchors 
ore  disposable  for  a  gale  from  any  quarter. 

SINGLE  ANCHOR. 

In  coming  to  an  anchor,  it  is  desirable  to  run  the  cable  out 
straight,  clear  of  the  anchor,  after  letting  go.  To  do  this  we 
must  either  wait  for  sternway  before  letting  go,  or  else  let  go 
whilst  there  is  headway  on,  and  pay  out  roundly. 

For  the  former  there  must  be  wind  enough  (if  there  is  no  tide) 
to  force  the  ship  astern.  In  the  latter  there  is  the  chance  ol 
damaging  the  copper  and  snapping  the  chain,  and  thus  of 
running  on  board  of  a  vessel  which  we  had  reckoned  on  clearing. 
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It  is  evidently  an  unnecessary  risk  in  strong  breezes,  and  there* 
fore  only  adopted  in  light,  when  the  risk  is  small. 

The  object  in  thus  laying  out  the  cable  is,  that  not  only  will 
the  anchor  bo  clear,  but  that  (excepting  in  strong  breezes  or 
tides),  the  ship  will  ride  far  from  her  anchor  by  the  mere  weight 
of  the  chain,  where  it  rises  from  the  bottom.  As  long  as  this  is 
the  case,  the  anchor  will  be  clear ;  but  when  she  comes  to  be 
carried  near  her  anchor  (which  is  known  by  the  buoy),  it  will  be 
necessary  to  take  measures  to  prevent  this  ;  and  it  may  be  done 
by  an  early  attention  to  the  state  of  the  wind  or  tide. 

If,  for  example,  the  ship  was  riding  to  a  moderate  north 
wind  and  a  strong  tide  set  in  from  south,  she  would  naturally  be 
carried  over  her  anchor,  and  the  chain  would  foul  it ;  but  if  the 
jibs  had  been  set,  she  would  have  sailed  in  a  semicircle  round  her 
anchor,  and  swung  to  the  tide  to  the  northward  of  it. 

The  short  of  what  is  called  "  trending,"  is  keeping  the  ship 
away  from  the  buoy  ;  and  when  it  comes  rapping  on  the  copper 
at  night,  it  is  a  sign,  in  most  cases,  that  there  is  no  one  '*  at 
home  "  on  deck. 

The  inconveniences  of  boating  experienced  in  an  outsider  are 
trifles  compared  to  the  dangers  that  are  inseparably  connected 
with  an  inshore  anchorage.  A  close  lee  shore  in  a  gale,  with 
one  ship  drifting  in  the  hawse,  and  another  too  close  astern  to 
admit  of  veering,  arc  the  prices  which  must  be  paid  for  having 
what  is  sometimes  called  "  a  snug  berth."  A  real  good  berth 
is  to  be  well  to  windward,  at  single  anchor,  and  (on  making  up 
for  the  night)  to  have  the  boats  in  and  up,  topsails  treble  reefed, 
a  reef  in  the  mainsail,  stay  sails  bent,  top-gnllant  mast  on  deck, 
yards  pointed  to  the  wind,  cable  ready  for  slipping,  driver  double 
reefed,  guns  secured,  rain  awning  sloped.  Being  thus  ready  for 
the  worst,  the  ship  may  be  called  "  snug." 

"When  becalmed  at  night  in  a  tideway  or  current,  in  the  neigh- 
bourhood  of  foul  ground  or  land,  ease  an  anchor  down  to  the 
hawse  hole  with  a  slip  rope  hawser,  and  then  lower  it  by  the 
cable  a  few  fathoms  below  the  ship's  draught.  The  chances  will 
be  in  favour  of  its  bringing  the  ship  up  before,  perhaps,  striking 
the  ground. 

Ships  draw  less  water  at  a  great  inclination,  than  when 
upright ;  therefore,  when  heaving  or  backing  off  from  the  ground 
let  the  people  "sally,"  by  the  toll  of  the  bell,  from  side  to  side— 
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one  ben  to  ttarboard,  two  bells  to  port  —  ftrikiiig  nearijr  at  the 
last  of  each  roll  If  on  sand,  she  will  displace  it  on  each  side.  A 
fresh  pall  on  the  purchase  will  be  required  after  ereiy  rolling. 

CBEBPIirO  FOB  ANCHORS. 

Ships  are  sometimes  nnable  to  weigh  their  anchors  firom  stress 
of  weather  or  haste,  in  which  case  the  chain,  haying  a  buoj  rope 
and  baojr  fast  to  it,  is  **  slipt"  Again,  when  the  cable  has  parted, 
the  onljr  trace  of  the  anchor  is  the  baoj.  Bat  baojs  freqoentlj 
are  washed  away,  and  as  the  whereabouts  of  the  anchor  is 
known,  it  is  **  crept  for  "  in  the  direction  of  the  compass  bearings.* 
Boats  having  a  rope  with  weights  on  the  bight,  which  keep  it 
at  the  bottom,  row  on  parallel  lines  at  some  distance  apart 
When  the  rope  comes  in  contact  with  the  flakes  of  the  anchor 
the  boats  cross  each  other's  path  ;  a  hawser  is  hauled  round  the 
fluke  bj  bending  its  end  to  an  end  of  the  creeping  rope  ;  an 
anchor  shackle  is  put  on  both  ffmrta  of  the  hawser,  which  run- 
ning down  to  the  anchor  jams  them  together,  so  that  they  do 
not  slip  off  whilst  weighing  the  anchor.  Of  course  the  best  waj 
to  sweep  will  be  to  row  in  a  line  with  the  shank,  and  nothing 
is  so  efScicnt  to  sweep  with  as  a  piece  of  small  chain.  If  there 
be  a  tide  running,  it  will  save  boats*  crews  much  toil  to  lay  two 
small  kcdges  out  before  commencing  to  sweep,  bjr  which  the 
boats  can  be  warped  to  and  fro.  In  creeping  for  a  cable,  two 
fish-hooks  joined  at  the  ejres,  and  kept  apart  with  their  hooks 
in  the  same  direction  hy  a  few  small  battens  lashed  across  their 
backs,  form  an  excellent  creeper.  It  is  dragged  by  the  eyes,  and 
kept  hooks  downward  by  a  small  back  rope.  Boat's  anchors  also 
form  creepers ;  but,  as  the  back  rope  is  the  only  means  of  disen- 
gaging the  creeper  from  anything  it  may  become  entangled  with 
at  the  bottom,  it  must  never  be  omitted. 

CARRTIKO  AN  ANCHOR  OUT  BY  BOAT. 

With  boats  having  tubes  fitted  to  their  bottoms,  the  anchor  is 
lowered  down,  and  the  flukes  are  hove  up  to  the  boat's  bottom  by 

*  Light  loses  about  half  its  intensity  every  fifteen  feet  under  water ;  but  it 
is  said  that  a  conrex  lens  burns  at  twenty-five  feet  under  the  surface  of  the 
sea,  in  a  diving  bell.  Substances  which  reflect  strongly  may  be  seen  with  the 
water  telescope  at  the  depth  of  twelve  fathoms.  Cables  are  sometimes  rubbed 
bright  on  the  bottom,  and  might  therefore  be  spied  with  the  glass.  It  might 
be  worth  while  to  paint  anchor  stocks  white  on  this  account. 
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two  parts  of  a  stoat  rope,  the  bight  of  which  is  round  an  arm 
of  the  anchor ;  the  ends  are  led  up  through  the  pipes  and 
brought  to  the  windlass.    (Fig,  221.) 
The  stock  is  hung  horizontalljr  from  the  stem. 

Fig,  221. 


Heavy  guns  arc  carried  in  much  the  same  way. 


STREAM  ANCnOB. 


In  carrying  the  stream  anchor  out,  rccciye  it  athwart  the  after 
part  of  tbo  boat. 
Hoist  it  out  by  the  ring  ;  when  the  crown  is  below  the  gun- 

Fig,  222. 
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wale,  hang  it  with  a  rope  from  the  bottom  bolt  round  the  arms, 
and  as  it  is  lowered,  bear  the  stock  oyer  the  opposite  gunwale, 
and  bend  the  cable  on  under  the  stock  after  you  have  rolled  the 
anchor  aft.  In  this  way  you  can  steer,  which  you  cannot  when 
you  place  the  flukes  over  the  stem,  with  the  stock  resting  athwart 
the  boat  on  two  fore  and  aft  spars  {fig.  222.). 

Moreover  you  can  pull  the  after  oars. 

Of  course  with  a  short  anchor  you  haye  no  alternative.  Place 
the  midship  thwart  across  the  stern,  lay  two  capstan  bars  fore 
and  aft,  and  land  the  anchor  on  this  platfbrm  fore  and  aft,  with 
the  flukes  over  the  stern. 

It  is  well  to  fit  the  Stream  with  slings,  in  which  case  it  can  be 
landed  in  its  place  across  the  boat  without  a  moment's  delay. 

When  likely  to  weigh  a  stream  or  other  heayy  anchor  by 
boat,  put  a  block  on  the  crown  and  reeve  a  double  buoy  rope 
through  it  before  letting  go. 

CARRYING  ANCHOR  BT  BOAT   WHEN  THE   SHIP  IS  ASHORE. 

The  quick  way  to  lay  a  bower  out  when  it  is  too  dark  and  too 
urgent  to  be  bungling  with  bottom  tubes  and  spar  lashings  over 
two  boats  is,  "  out  boats,  rig  fish  davit." 

If  it  be  breezy,  yon  will  want  to  haul  out  with  a  small  anchor, 
so  put  the  kedge  and  hawser  at  once  in  a  pinnace.  An  officer 
with  the  cutters  will  meanwhile  have  sounded  and  decided  on 
the  direction  for  the  bower,  and  shown  his  position  by  the  flash 
pans  or  light.  The  barge  will  help  the  pinnace  to  tow.  Send 
the  end  of  the  deep  sea  lead- line  with  them,  and  when  they  have 
run  out  a  hundred  fathom  of  it  in  the  right  direction,  let  go  the 
kedge,  and  bring  the  end  of  the  hawser  to  the  ship's  bow. 

While  the  davit  is  being  rigged,  two  large  thimbles  are  seized 
into  two  strops,  which  are  clapt  round  the  outer  arms  of  the 
anchor,  and  the  end  of  a  short  buoy  rope  rove  through  them, 
which  is  stopt  to  the  shank  to  keep  it  middled.  A  long  pair  of 
slings  are  put  round  the  shank  before  the  stock,  and  lashed  to 
its  upper  end  to  keep  the  stock  perpendicular.  Round  the 
shank  also,  and  with  its  ends  stopt  up  and  down  the  upper  end 
of  the  stock,  is  passed  the  bitt  stopper,  or  some  such  piece  of 
rope  ;  hook  the  fish  to  the  inner  arm  from  aft  forward;  hook  the 
cat  to  the  stock  slings,  and  ease  the  anchor  down,  keieping  the 
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shank  horizontal  and  the  stock  perpendicular  until  it  is  about 
four  feet  under  water  ;  bring  the  launch's  stem  against  the  stock ; 
liaul  her  side  in  close  to  the  fish  ;  secure  the  stock  end  of  the 
anchor  to  the  stern  by  the  ring-stopper,  passing  the  turns 
through  all  the  stem  ringbolts;  bring  the  ends  of  the  buoy  rope 
in  taut  on  each  side  through  the  rowlocks,  and  secure  their 
bights  through  the  foremost  ringbolts  ;  ease  up  and  unhook  cat 
and  fish  ;  stop  a  length  of  chain  round  the  boat  outside,  and  then 
range  as  much  more  chain  in  the  bottom  as  is  intended  to  be 
carried  out,  stopping  it  in  several  places,  and  making  the  end 
well  fast  that  it  may  not  fetch  way  in  veering. 

Fig.  223. 


When  about  to  let  go  the  anchor,  moke  sure  by  a  cast  of  the 
load  that  you  have  cable  enough  outside  the  boat  to  reach  the 
bottom,  and  hang  it  well  to  the  stem  that  no  more  may  run  out. 
If  there  bo  a  greater  quantity  of  chain  in  the  boat  than  can  bo 
ranged  in  one  layer,  there  will  be  damage  done  unless  you  dis- 
connect at  the  first  shackle  and  bring  it  to  the  last  one,  which 
will  be  the  u])pcr  one  of  the  range  paid  down.  Let  go  the  anchor 
with  the  boat's  bow  from  the  ship,  either  cutting  or  slipping 
all  its  fastenings  together.  Lash  a  capstan  bar  athwart  the 
stem  ;  lay  the  cable  over  it  and  veer  away  cautiously  fathom  by 
fathom.  If  the  end  of  another  cable  is  brought  to  you,  join  it ; 
bang  the  joining  shackle  outside  your  boat,  and  throw  the  bight 
out,  letting  both  parts  hang  fVom  the  stern  over  the  bar— that  is 
to  say,  have  no  cable  now  remaining  in  the  boat,  and  when  all  is 
clear,  slip  the  bight. 

This  proceeding  will  suggest  the  necessity  of  always  taking 
punches,  pellets,  and  hammers  in  a  boat,  when  setting  out  on  an 
anchor  expedition. 
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BBJLTIVe  OFF. 

Ships  sometimes  get  hard  and  fiut  after  gronnding;  from 
neglecting  to  laj  anchors  out  before  lightening.  In  some  cases, 
the  water  close  under  the  stem  is  too  deep  for  anchoring.  It  is 
reported  that  the  bower  anchors  of  an  English  man-of-war,  that 
had  groanded  in  the  St  Lawrence,  were  transported  orer  the 
decks ;  and,  being  let  go  from  the  quarters  with  a  purchase  on 
each,  which  was  carried  to  the  bows,  the  ship  was  hore  otL 

CARBTIKO  ANGHOBS  WITH  B0JLT8. 

When  the  boat  is  unequal  to  the  weight,  sling  four  empty 
butts  in  pairs,  marrying  their  slings  and  **  snaking  "  them,  so  as 
to  prevent  them  from  being  shaken  off.  Bung  the  casks  well, 
weigh  the  stem  of  the  boat,  and  bear  the  butts  underneath. 
This  will  increase  the  buoyant  power  of  the  boat  about  two  tons. 
With  a  largo  launch  prepared  in  this  manner,  the  anchor  may 
be  lowered,  and  hung  with  its  stock  horizontally  across  the 
upper  part  of  the  stem  as  in^.  224.,  and  a  whole  cable  carried 
out  Of  all  methods  this  is  certainly  the  quickest,  and  more- 
over the  boat  will  tow  more  easily  than  with  the  anchor  entirely 
under  her  bottom. 

Fig.  224. 


If  the  anchor  were  too  heavy  to  admit  of  its  being  carried  in 
this  manner,  its  flakes  must  be  hove  up  under  the  bottom,  and 
the  stock  secured  in  the  perpendicular,  as  in^^.  225. 

In  lowering  the  waist  anchor  by  the  tackles  into  a  boat,  hook 
the  main  tackle  on  the  inner  arm,  and  the  fore  tackle  inside  on 
the  lower  stock,  so  as  lay  it  with  the  stock  athwart  ships. 
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Ie  ia  common  to  dso  the  same  amngcmont  of  Ucklea  for  n- 
atoiring  waiat  ancbora,  as  is  made  in  hoisting  the  launch  in. 
Suppose  the  gtorboard  anchor :  The  muia  jaid  a  braced  forward, 
and  the  fore  jard  aft  on  the  slu-board  side,  and  both  eecurcd  ia 
that  position.  Fnl  a  strong  preveniet  brace  on  the  starboard 
Ibre  jrard  from  the  bowsprit  cap,  and  a  burton  on  iM  quarter  for 
the  cable.  Cat  the  anchor  oa  the  right  sine,  with  the  appei 
stock  aft  i  hook  the  main  runiieT  and  main  tackle  to  a  strop  on 
tbo  crown,  and  mowso  tfacir  hooks ;  hook  the  fore-maner  to  the 
ring,  and  the  fore-tackle  to  a  strop  made  fast  to  the  ring,  and 
lashed  lialf-way  up  the  upper  stock ;  pass  a  hawser  over  the 
cat-head  stopper-cleat,  through  the  anchor  ring,  and  make  its 
end  fast  round  the  cat-head.  Hook  the  yard  bonon  under  l^e 
cat-head  inside  the  hawser  to  tbo  cable,  about  three  fathoms 
from  the  ring ;  ease  the  anchor  down  hj  the  hawser ;  let  it 
hang  with  the  ring  awash  and  unhouk  the  cat.  (The  use  of  the 
bawsor  is  to  avoid  the  diOiculEj  there  would  be  in  oTcrhaoling 
the  cat  aft)  IlanI  taut  all  the  gear,  easing  awaj  the  hawser, 
and  paying  oat  cable,  bearing  in  mind  that  the  more  the  anchor 
is  slacked  awa/  nndcr  tlic  yards,  the  more  equally  will  the 
mnncrs  operate.     Keep  the  bight  of  the  chain  up  with  the 
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barton,  and  the  upper  stock  with  the  fore-tackle.  If  the  drift  is 
^ongf  pnt  another  tackle  from  the  cat-head  on  the  cable,  so  as  to 
relieve  the  burton,  and  let  the  anchor  go  aft  freely ;  when  up, 
the  main  tackle  —  and  if  not,  the  fore-staj  —  will  bring  the 
fluke  in  on  the  bill  board. 

In  very  long  ships,  the  yards  must  necessarilj  be  braced  Terr 
much  in,  and,  consequently,  the  pee  of  the  anchor  will  bind 
very  much  against  the  side  in  going  aft,  bringing  severe  strain 
on  the  yards ;  and  when  it  is  remembered  that  their  principal 
duty  is  to  carry  sail,  and  that  injury  may  be  done  them  whilst 
lifting  weights,  without  their  exhibiting  any  present  symptoms  of 
distress,  it  seems  unwise  to  employ  them  for  purposes  which  can 
be  better  effected  with  other  means.  At  'all  events,  when  lower 
yards  are  struck,  there  is  no  alternative,  and  the  davit,  as  already 
described,  is  brought  into  operation. 

TO   BTOW   THE   WAIST   AKCHOB  WITH   THE   DAVITS. 

Rig  both  davits,  one  a  little  before  the  place  where  the  stock 
stows,  and  the  other  at  where  the  fluke  stows.  Use  the  cat- 
fall  and  cat-block  (taken  from  the  opposite  side)  for  the  foremost 
one,  and  the  usual  fish  gear  for  the  after  one.  When  the 
anchor  is  up  to  the  hawse  hole,  hook,  haul  taut  and  belay  the 
cat-head  cat  and  stick  out  cable ;  hook  the  after  cat  to  the 
anchor  ring,  and  the  fore  yard  burton  to  the  cable  as  before  ; 
pay  out  chain  ;  lower  the  anchor  well  down,  so  as  to  overhaul 
plenty  of  cat,  and  then  hoist  the  anchor  right  up  to  the  foremost 
davit,  and  fish  it  with  the  other  one.  This  is  only  one  more 
davit  to  rig  than  usual,  and  can  be  done  whilst  shortening  in 
cable.  In  fact,  the  only  difference  of  time  between  stowing  a 
bower  and  waist  anchor  in  this  way  is  that  which  elapses  whilst 
hooking  the  second  cat ;  for,  although  the  length  of  haul  on  the 
after  cat  is  greater  than  that  on  the  main  one,  we  lose  none,  in 
handling  the  stock  tackle.  Five  minutes'  difierence  would  be  a 
liberal  allowance,  and  yet  how  often  is  the  sheet  anchor  grudged 
from  the  imaginary  difficulty  about  stowing  it! 

STRIKING  LOWER  YARDS  AND   TOP  MASTS. 

The  old  custom  whilst  riding  out  a  gale,  was  to  strike  top- 
masts, keeping  the  lower  yards  up,  seeing  that  not  only  do  the 
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yards  hold  loss  wind  when  pointed  aloft  than  when  square  below, 
but  that  in  the  event  of  parting,  sail  might  bo  made.  And  one 
ship  did  succeed  in  getting  off  a  lee  shore  under  these  very  cir- 
cumstances. The  heels  of  the  topmasts  were  hung  by  hawsers 
in  addition  to  the  top  tackles,  and  the  topsails  were  set  close  reefed 
over  reefed  courses. 

In  lifting  to  take  the  fids  out,  topmcn  will  not  start  the  rigging 
lanyards  if  they  can  avoid  it,  because  in  sending  masts  and  yards 
up  afterwards,  they  like  to  find  the  rigging  all  ready  taut  for 
them  to  run  the  moment  the  fid  is  in.  The  rigging  is  generally 
much  shrunk  from  wet  whilst  the  mast  is  struck  ;  and  unless  the 
lanyards  are  actually  overhauled,  the  strain  on  top  blocks  and 
cup  bolts  is  excessive,* and  accidents  are  frequent  in  consequence. 
Topsail  lifts,  buntlines,  and  reef  tackles  must  also  be  lighted  up; 
and  before  lowering  the  masts,  the  backstays  and  halyards  must 
be  hung  taut  from  the  top.  Indeed,  to  make  a  good  run  with 
the  masts  in  going  up,  all  this  gear  should  be  hauled  up  above 
their  usual  nips  and  stopt.  Of  course,  when  striking,  if  rolling 
heavily,  the  rigging  must  be  very  carefully  eased  ;  the  lower  yard 
should  either  be  braced  up  or  lowered  out  of  the  way,  and  sail 
tackle  put  on  the  mast  head,  or  the  buntlines  racked  to  haul 
down  with,  so  as  to  take  advantage  of  a  lull  for  untidding  and 
lowering  rapidly. 

If  the  yards  are  to  be  struck  whilst  rolling,  cross  the  yard 
tackles  to  opposite  sides  of  the  deck,  and  check  the  after  main 
braces  whilst  lifting  the  slip  out.  When  the  masts  and  yards 
are  down,  haul  the  stays  taut  with  jiggers,  and  pull  them  up 
through  their  nips  and  hang  them  there.  Ilack  the  clue  garnets 
under  the  yards. 

When  the  lower  or  flying  jib  booms  are  left  out  after  striking 
lower  yards  and  topmasts,  or  pointing  yards  to  the  wind,  it  looks 
more  like  negligence  than  design. 

In  sending  up  lower  yards  and  topmasts,  have  jiggers  on  stays 
<\nd  backstays  ready  for  setting  up.  If  there  is  a  fight  for  an  inch  for 
Adding,  cither  something  is  fast,orthere  are  not  hands  enough  on  the 
dumb  sheave  tackle,  or  the  heel  is  wooded  in  being  pulled  aslant 
by  the  live  one  ;  therefore,  divide  the  men  at  once,  slack  the  live 
tackle  A  little,  and  then  one  long  pull  together  will  toss  the  mast 
up.  Top  sail  lifts  are  generally  the  cause  of  a  heavy  pull.  The 
nip  is  short  in  the  sister-block,  and  unless  the  lift  be  hatdcd 
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throagh  and  hang  oatside  the  block,  it  will  gire  tremble.  It  ii 
the  same  with  top-gallant  rigging;  haol  it  up  a  few  inches  throagh 
the  nips,  hang  it  there,  stop  it  tant  into  the  topmast  rigging  from 
the  cross  tree,  and  then  stop  the  bights  tant  up  and  down  the  top- 
mast rigging ;  thus  the  rigging  will  not  onlj  be  well  oreihaaled, 
but  the  unsightliness  of  loose  g^ear  at  the  mast  head  will  be 
aroided.  In  sending  top-gallant  masts  up,  the  men  most  be 
warned  to  cut  the  stops  on  the  bights  onlj,  as  thej  go  aloft. 

Tricing  the  after  main  braces  ap,  overiiaaling  the  sheets  of 
conrses,  and  letting  the  bant  of  conrses  fall  (of  coarse  refhrling) 
before  sending  the  lower  yards  np,  lighten  work.  The  bant  of  a 
large  main  sail  will,  after  heayj  rain,  contain  more  than  half  a 
ton  of  water. 

See  that  the  heels  of  the  booms  are  fast,  for  if  not,  and  the 
jards  tilt,  thej  will  slip  oyerboard  and  wring  the  irons. 


CHAP.  XXIV. 

HANDLIKO  THE   SHIP. 

Ik  the  goyemment  of  the  peopled  deck  there  is  scope  for  ad- 
ministratiye  talent  of  the  highest  order.  To  be  prompt  with  the 
right  command,  judicious  in  the  selection  of  sufficient  means 
(and  no  more),  in  the  control  of  resenres,  in  the  anticipation  of 
the  next  moye  and  contrivance  that  the  present  command  haye 
some  reference  to  the  future,  in  the  adaptation  of  resources  to 
yarious  circumstances, — all  this  cannot  be  learned  in  any  other 
school  than  one  *'  under  canvass,"  or  by  any  other  pupil  than  a 
cordial  lover  of  his  profession. 

The  military  art  may,  in  a  great  measure,  be  reduced  to  rules. 
It  is  almost  a  certainty  that  an  order  will  produce  certain  results. 
The  commander  moves  his  pieces  with  nearly  the  precision  of  a 
chess-player.  He  literally  can  say  to  a  man  '*  Do  this,  and  he 
'loeth  it."  At  the  note  of  a  bugle,  columns  form  line,  consolidate 
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in  masses,  or  deploy  into  fractions  ;  a  battle  is  declined,  or  an 
ineyitable  disaster  is  converted  bjr  successful  generalship  into  an 
honourable  retreat 

But  the  seaman  is  dependent  on  two  uncompromising  agents ; 
and  howeyer,  he  may  accommodate  his  circumstances  to  their 
moyements,  oyer  them  he  has  no  positive  control.  Britannia 
may  rule  the  waves  in  song,  but,  as  the  sea-sick  dominie  observed, 
"  She  cannot  rule  them  straight/' 

Tides,  seas,  and  winds  will  rise  and  fall,  and  wait  for  no  man. 
The  seaman  must  take  them  as  they  come,  and  be  ready  with 
his  resources  ;  and  even  after  his  best  exertions,  his  gain  or  loss 
is  in  their  power.  A  shift  of  wind  threw  three  of  thirteen  ships 
out  of  the  brunt  of  the  battle  of  the  Nile.  The  **Culloden," 
commanded  by  an  officer  whom  Nelson  had  named  '*  the  Non- 
pareil," grounded  on  a  sunken  rock.  Fogs  and  calms  obscured 
the  signals  and  retarded  the  movements  of  Howe.  A  gale  scat- 
tered the  hard  won  trophies  of  Trafalgar,  and  prevented  the 
entire  destruction  of  the  enemy  ;  and  it  was  in  the  fUll  conviction 
of  the  impossibility  of  adhering  rigidly  to  fixed  rules,  that  the 
genius  of  Nelson  threw  himself  so  trustfully  on  the  bravery  of 
his  men  and  the  undirected  ability  of  his  captains. 

These  observations  are  not  made  with  the  intention  of  drawing 
an  invidious  comparison,  but  to  magnify  our  own  profession  in 
the  estimation  of  young  sea  officers ;  so  that  they  may  take  a 
large  estimate  of  the  qualifications  for  command.  If  the  wooden 
walls  be  made  up  of  **  Hearts  of  Oak,"  the  **  thin  Red  line  **  is 
composed  of  materials  as  precious;  and  soldiers  and  sailors  can 
entertain  no  rivalry  that  is  not  of  a  friendly  and  honourable 
character. 

It  is  true  that  steam  may  place  his  forces  more  at  the  disposal 
of  the  naval  Commander-in-Chief  than  formerly,  but  bearings 
may  get  hot,  shells  may  drop  into  the  best  masked  engine 
room,  and  machinery  of  the  most  perfect  description  may  fail 
at  the  hour  of  need  ;  and  without  meaning  to  maintain  the  in- 
fallibility of  sailoring,  it  is  not  very  certain  that  coal  whips  will 
altogether  outlive  tacks  and  sheets. 

It  has  been  observed  by  an  officer,  whose  high  scientific  attain- 
ments place  him  beyond  the  suspicion  of  disparaging  theoretic 
knowledge,  that  however  informed,  taught,  and  improved  by 
book  learning  naval  officers  may  be,  they  ^re  aware  that  sea- 
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mansliip  U  the  most  essential  part  of  their  edacatioii ;  that  it  can 
onlj  be  learnt  afloat  and  by  practice ;  that  it  needs  certain 
qualities  of  head,  eye,  character,  and  constitntion,  not  eatUy  or 
quickly  acquired  i  but  therefore  proponionatelj  valnable.  Nei- 
ther the  differential  calculus  nor  dynamical  study  will  enable  an 
officer  to  mana^  his  ship  in  a  gale  of  wind,  or  an  action.  He 
must  neither  overlook  nor  undervalue  plain  duties,  while  studying 
mathematics  and  philosophy. 

CA8TINO. 

When  there  is  plenty  of  sea  room,  and  the  wind  is  fair,  it  is 
best  to  cast  under  the  head  sails :  and  to  make  sail  when  before 
the  wind. 

In  casting  with  the  square  sails  set,  ships  invariably  gather 
stemway  the  moment  that  the  anchor  breaks  ground*  On  this 
account,  and  under  these  circumstances,  it  is  considered  a  good 
general  rule  (in  the  case  of  a  foul  wind),  to  cast  with  the  head 
towards  the  nearest  of  neighbouring  dangers  to  make  a  stem 
board  while  the  anchor  is  being  catted,  then  to  fill  and  make  soil 
enough  to  insure  going  about  in  stays  when  requisite. 

When  there  is  not  room  enough  to  admit  of  going  much 
astern,  set  the  main  sail  before  starting  the  anchor,  and  have  a 
purchase  all  ready  to  clap  on  the  cable  the  moment  that  the 
anchor  promises  to  give  a  heavy  heave  ;  other>vise  the  ship  may 
go  tripping  it  astern  into  shoalor  water,  and  certainly  will  be  un- 
manageable until  it  is  at  the  bows. 

When  close  to  a  lee  shore  with  too  much  wind  or  sea  to  get  the 
anchor  easily,  or  when  you  cannot  afford  to  go  astern,  the  ship 
must  be  cast  with  a  spring,  and  the  anchor  abandoned.  Thus, 
supposing  that  the  ship  is  riding  at  the  starboard  anchor  and  that 
it  is  determined  to  cast  to  port,  brace  the  yards  up  on  the  star- 
board tack,  have  the  sails  ready  for  setting,  with  the  number  of 
reefs  in  that  may  be  necessary  ;  hoist  the  top-sail  yards  up  suf- 
ficiently high  for  setting  the  topsails,  and  cast  as  many  gaskets 
off  as  can  be  spared.  Pass  one  end  of  a  buoy  rope  in 
through  the  riding  cable  hawse  hole,  and  make  it  fast  to 
that  cable  close  before  the  bitts,  put  a  buoy  on  the  outer 
end,  and  hang  it  outside  all  to  the  bumpkin.  If  riding  with 
nearly  a  whole  cable  out,  prepare  to  disconnect  its  end  from 
the  slip  in  the  locker,  drive  the  pellets  out  and  see  the  cable  clear 
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for  running.  If  riding  with  only  part  of  a  cable  out,  you  may  be 
able  to  disconnect  further  up,  and  thereby  save  so  much  chain; 
but  it  would  not  be  prudent  to  unshackle  until  the  ship  is  sure  of 
goiug  the  right  way,  for  a  flaw  of  wind  might  bring  her  to,  after 
having  gone  off  to  port  a  certain  number  of  points,  and  it  would 
then  be  necessary  to  hold  on  for  another  trial.  In  such  case  un- 
usual strain  would  be  brought  on  the  cable  fastenings,  and  if  they 
carried  away  or  rendered  and  the  cable  were  unshackled,  you 
would  be  adrift  ;  but  were  it  still  connected,  the  clench  would 
bring  you  up. 

Pass  the  end  of  a  hawser  from  the  starboard  quarter  outside 
all,  and  make  it  fast  for  a  spring  to  the  riding  cable  at  the  hawse 
hole  ;  haul  it  taut,  make  it  fast,  and  have  an  axe  ready  for  cutting 
iL  Haul  the  head  sheets  aft  on  the  starboard  side.  Be  all  ready 
to  loose  and  make  sail  and  veer  cable.  Put  the  helm  a<  starboard, 
and  when  the  ship's  head  is  sheering  to  port,  hoist  the  head  sails, 
veer  away  cable,  and  put  the  helm  amidships  ;  when  the  head 
sails  have  taken  well,  and  the  ship  is  evidently  swinging  from  her 
quarter  by  the  spring,  disconnect  the  cable,  warning  the  people  to 
stand  clear  of  the  end,  and  let  go  the  buoy.  Sot  the  courses,  and 
then  the  topsails,  if  not  able  to  set  all  at  once ;  and  when  the 
wind  is  well  on  the  starboard  beam  (and  not  sooner,  otherwise 
the  ship  will  fly  into  the  wind  before  she  has  steerage  way 
enough  to  keep  her  out  of  it),  cut  the  spring,  trim  the  head  sails* 
and  when  you  have  good  way  on,  bring  her  gradually  to  the 
wind* 

When  you  have  room,  and  are  pitching,  it  will  be  best  to  get 
the  anchor  up  before  making  sail  By  so  doing  you  will  ease  the 
chain,  nippers,  capstan,  messenger,  &c.  &c. 

When  about  to  get  under  weigh  (the  ship  being  tide  rode,  and 
the  wind  aft),  the  comparative  strength  of  wind  and  tide  must  be 
well  considered  before  coming  to  the  decision  to  make  sail  and 
weigh,  or  to  weigh  first  and  make  sail  afterwards.  For  it  looks 
ill  to  see  a  ship  under  canvass  forging  ahead  over  her  anchor, 
tearing  the  copper  off  her  bottom,  breaking  the  nippers,  and  sheer- 
ing unmanageably  about  before  breaking  ground ;  and  it  Is  equally 
bad  management  when  the  anchor  is  hove  up,  and  the  ship  is 
drifted  by  the  tide  without  steerage  way. 

If  the  wind  were  light,  it  might  be  necessary  to  make  nearly 
all  sail  before  breaking  ground ;  or  if  moderate,  merely  to  loose 
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them.  If  it  were  blowing  strong,  the  ship  might  stem  the  tide 
without  anjr  sail ;  bat  in  this  latter  case,  it  would  be  well  to  have 
a  head  sail  set,  so  as  to  preyent  the  possibility  of  breaking  the 
Sheer  whilst  stowing  the  anchor. 

TACKING. 

In  taming  to  windward,  if  the  ship  be  in  trim,  her  weights 
well  disposed,  her  sails  not  onljr  well  set  bat  judicioaslj  ba- 
lanced, there  will  be  a  lively  strain  on  the  weather  wheel  ropes, 
yielding  to  the  inflaence  of  a  single  spoke :  bat  challenging 
again,  the  ship  will  not  "  bore,"  or  pitch,  or  flam  as  if  about  to 
beat  her  head  to  pieces,  or  bury  her  bows  in  a  head  sea.  Her 
head  will  rise  and  fall  in  easy  gpraceful  undulations  ;  there  will 
be  a  tremulous  motion  in  the  tiller,  a  sensible  pulsation  which  is 
said  to  be  an  infallible  sign  of  good  trim,  denoting  the  amoant 
of  life  and  energy  in  the  whole  thing.  Like  a  well  mouthed 
pulling  horse,  if  the  wheel  be  let  go  at  the  moment  when  the 
pull  is  strongest,  she  will  dart  ardently  into  the  wind,  and  go 
round  of  her  own  accord. 

Let  us  take  her  then  at  one  of  these  momenta.  Haul  the 
spanker  boom  over,  ease  off  the  head  sheets,  and  steer  her 
round. 

When  the  sails  "  touch,**  run  the  main  tack  np  as  far  as  the 
bowline  will  permit,  else  the  blocks  will  get  inside  the  main 
rigging  on  hauling  the  after  yards.  Shorten  in  the  lee  main 
tack  until  the  leech  is  taut  nearly  in  a  line  from  the  yard  arm  to 
the  chestree ;  pull  up  the  lee  boom  topping  lift,  and  overhaul 
the  weather  one ;  gather  the  weather  main  sheet  through,  and 
see  that  it  is  clear  outside. 

The  first  run  with  the  main  sheet  and  preventer  main  brac( 
requires  great  activity,  but  not  much  strength.  These  rope 
have  many  fathoms  of  slack  to  be  run  through  before  the  heav^ 
pull  comes.  So  have  your  men  stationed  in  gangs  ;  one  to  rui 
or  rather  rush  away,  and  the  others  to  strike  in.  It  is  from  in 
attention  to  this  arrangement  that  we  see  jibs  make  an  awkwan 
**  halt  **  in  the  middle  of  the  stay  when  being  set,  and  the  mau 
yard  fly  back  square  after  having  been  "up." 

The  Main  Braces  will  of  course  be  worked  forward  on  hot 
parts.    If  we  have  several  pieces  of  bunting  let  into  the  belayin 
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part,  there  will  be  no  delay  in  making  it  fast  when  the  yard  is 
round,  and  then  hauling  on  the  other  ;  have  the  weather  pre- 
Tenter  main  brace  and  main  top  bowline  hauled  quite  through 
the  sheaves,  and  hung  by  a  stopper ;  a  kink  during  the  swing  of 
the  yard  would  spring  it. 

After  the  main  top- sail  **  lifts,"  it  will  gradually  become  aback 
from  the  middle  outwards.  When  the  weather  outer  cloths  have 
taken  aback,  the  ship's  motion  will  then  throw  the  sail  alternately 
forward  and  aft ;  take  it  as  it  bellies  aft,  and  having  your  men 
awoke  at  the  bowlines  and  braces,  *'  main  sail  hauL"  The  wind 
will  then  have  been  about  two  or  more  points  on  the  bow,  and 
wUl  chase  that  side  of  the  topsail  aft,  carrying  the  main  yard  up 
in  one  swing  on  the  other  tack,  where  it  will  remain  if  the  brace 
has  been  smartly  worked. 

The  forecastle  men  always  want  to  get  their  share  of  the  work 
done,  and,  unless  prevented,  will  begin  shifting  the  head  sheets 
over  as  soon  as  they  have  done  another  pieee  of  mischief  in 
letting  go,  and  raising  the  fore  sheet  at  the  word  **  helms  a 
lee." 

When  head  to  wind,  shift  over  head  sheets. 

Now  is  the  time  for  a  pull  on  stays  and  halyards,  upper 
sheets,  &c.  * 

Man  head  braces,  fore  tack,  and  sheet 

If  she  is  flying  off  fast,  you  may  haul  the  head  yards  a  little 
before  the  main  topsail  is  full ;  if  not,  it  is  better  to  make  sure  of 
the  head  yards  being  quite  full  on  being  hauled.  Whether  it  bo 
fVom  great  lateral  pressure  of  the  water  before  gathering  good 
way,  or  the  bulk  of  the  people  being  before  the  centre,  ships  are 
apt  to  come  to,  after  an  early  haul  of  the  head  yards,  and  hang 
in  the  wind;  perhaps  involving  ** boxing  off,"  at  all  events  causing 
more  loss,  than  if  you  had  made  a  late  haul  with  them. 

As  for  the  helm,  if  touched  at  all,  the  ship  should  be  steered 
round,  and  righted  when  the  wind  is  on  the  other  bow. 

The  **  touchiness  "of  a  ship's  trim  is  nearly  incredible,  and 
often  unaccountable  ;  one  will  be  carrying  a  press  of  sail  all  day 
to  keep  station,  and  at  night  be  stirring  her  leader  up  under  half 
the  same  quantity  of  canvass  ;  one  day  we  hear  that  a  notorious 

*  New  gear  is  always  giving  out  If  topsail  yards  have  mach  drift  between 
the  hanging  blocks,  it  is  best  to  take  a  pull  on  the  lee  halyards  before  going 
about. 

CG  2 
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clipper  *^won*t8aila  bit,**  and  the  ''dammiea*'  cutting  all  the 
work  out  to  windward.  Daring  one  commiuion  a  ship  is  £ut 
or  slow,  the  next  quite  the  contrary. 

All  this  but  goes  to  prove  that  generallj  there  is  sailing  in  a 
ship,  and  that  if  she  cannot  be  a  flyer  she  need  not  be  a  slug. 

So  trim,  trim,  trim;  a**  pocket "  jigger  and  half  a  dozen  hands 
maj  do  it  all.  It  does  not  follow  tkat,  with  a  slack  weather  helm, 
a  pull  on  the  driver  sheet  is  the  remedy;  perhaps  an  inch  of  the 
jib  sheet  or  fore  brace  would  hare  been  better.  Nor,  antil  you 
study  the  case  and  try,  can  you  decide  whether  a  che<^  of  the 
boom  sheet,  or  a  reef  in  the  drirer,  or  a  pull  on  the  lee  head 
braces  or  jib  sheet  is  the  best  cure  for  a  taut  one.  When  you 
think  of  these  things,  remember  in  your  boat  how  you  can 
correct  weather  helm,  without  re4uoing  after  sail,  by  a  poll  on 
the  jib  outhanl  or  sheet,  and  vice  versa;  and  also  what  a  change 
can  be  made  by  shifting  a  sitter  his  own  breadth. 

Keep  the  lee  after  main  brace  triced  up  clear  of  the  darits, 
and  have  a  hand  by  the  tricing  line  when  going  about.  Some 
few  seamen  prefer  having  the  brace  always  kept  taut,  bat  often 
forget  to  let  it  go  when  getting  a  pull  on  the  main  tack. 

When  there  is  much  sea  on  the  bow,  or  when  there  is  a 
swell  with  little  wind,  the  ship  will  require  coaxing.  Take  op- 
portunities when  she  is  inclining  to  come  to,  to  haol  the  head 
sails  down  ;  ease  the  helm  down,  haul  over  the  boom,  and  check 
the  head  bowlines  and  lee  head  braces.  Look  out  for  stem  way, 
and  if  the  sails  have  taken  aback,  and  it  is  not  intended  to  use 
the  rudder  for  steering  purposes,,  put  it  amid  ships  and  pass  the 
twiddling  lines. 

When  performing  any  evolution  in  the  Line,  if  sail  will  ensure 
it,  do  not  hesitate  to  make  a  sufficiency,  even  if  it  shoald  be 
taken  in  immediately  afterwards.  Missing  stays,  or  taking  ni 
much  time  and  space  in  wearing,  throws  other  ships  into  dangei 
and  disorder. 

You  may  have  been  carrying  enoagb  sail  to  keep  your  station 
but  it  does  not  follow  that  you  have  enough  to  carry  you  roun( 
when  the  signal  for  an  evolution  is  made.  If  your  leader  is  dull 
but  doing  his  best  and  in  his  station,  of  course  you  must  not  en 
croach  on  him  ;  but  you  must  be  handy  with  your  canvass,  an< 
sharp  in  freshening  your  way  with  it,  just  before  your  own  tun 
eomes  to  go  about 
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In  every  evolution  "  in  succession/'  the  eje  of  the  chief  is 
on  each  performer  as  he  goes  round,  and  when  after  a  bad  one 
he  asks  for  the  name  of  the  officer  of  the  watch,  the  qaery  is 
generally  followed  by  an  invitation  to  the  flag-ship,  not  to 
dinner. 

When  about  to  leave  the  main  yard  square  in  stays,  make  A 
late  haul,  else  the  brace  will  go. 

The  rule  for  going  about  in  succession  in  close  order  in  the 
line  is,  to  put  the  helm  down  when  your  next  ahead  is  four 
points  on  the  weather  bow ;  in  open  order,  five  points. 

In  wearing,  begin  when  ho  is  on  your  lee  bow. 

WEJLSI17Q. 

In  tacking  with  a  strong  breeze,  there  is  danger  to  the  masts 
from  the  pressure  of  the  sails  when  aback,  as  they  are  then 
supported  only  by  the  stays.  This  is  sometimes  so  imminent, 
that  when  the  sails  begin  to  shake  and  are  no  longer  useful  in 
carrying  way,  the  topsails  are  lowered,  and  only  hoisted  again 
when  the  ship  is  round  on  the  other  tack. 

There  is  also  danger  of  the  ship  missing  stays  from  the 
pressure  of  water  in  a  sea  way  on  the  weather  bow,  in  which 
case  the  stern  way  is  so  great  as  to  risk  the  rudder  fastenings 
and  stern  fitments. 

Again,  when  it  is  blowing  strong,  it  is  not  possible  to  set 
enough  sail  to  carry  the  ship  round. 

In  these,  or  other  cases,  when  there  is  enough  of  sea  room,  the 
ship's  head  is  got  round  on  the  other  tack  by  **  wearing.** 

If  they  have  been  in  use,  put  preventer  braces  on  the  lee  side 
before  going  round  ;  brail  up  the  driver ;  let  go  the  after  bow 
lines ;  ease  off  the  main  tack  and  sheet ;  put  the  helm  up  and 
spill  the  after  yards,  taking  down  the  slack  of  the  lifts  and 
trusses.  When  the  wind  is  on  the  quarter,  brace  in  the  head 
yards,  and  square  the  after  ones;  when  the  wind  is  aft,  shift 
over  the  head  sheets,  and  (if  working  with  the  watch)  run  the 
head  yards  right  up  on  the  new  tack,  for  if  smart,  you  will  get 
the  foresail  well  set  in  good  time  whilst  it  is  becalmed.  Ease  the 
after  yards  forward  as  the  wind  is  drawn  on  the  quarter; 
gathering  aft  the  main  sheet,  and  hauling  down  the  tack.  Set 
the  driver,  ease  the  helm,  and  put  it  a-weather  as  she  comes  to, 
else  the  ship  will  fly  up  in  the  wind. 

c  c  3 
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When  working  with  the  watch,  it  is  best  to  haal  the  main  sail 
up  before  wearing ;  and  if  jon  want  to  wear  short,  you  must 
not  brace  the  head  yard  up  until  you  hare  nearly  got  the  wind 
a-beam  on  the  other  tack. 

When  blowing  so  hard  as  to  be  under  stay  sails,  and  jierhaps 
close-reefed  main  topsail,  wearing  requires  great  care,  as  to 
the  yery  time  when  to  bring  the  wind  and  sea  a<beam  on  either 
tack.    Unless  you  prefer  running  the  risk  of  haying  a  sea  come 
on  board,  ports  stove  in,  boats  washed  away  and  tiller  snapped, 
you  will  put  the  ship  off  and  bring  her  to  the  wind  during  one  of 
those  temporary  smooths  which  occur  in  the  heaviest  seas.     The 
more  way  you  have  on,  the  more  powerfully  will  the  rudder  act; 
so  by  all  means  set  the  foresail,  hauling  it  up  when  before  the 
wind.    The  trusses  must  be  attended  during  the  evolution,  and 
rolling  tackles  and  preventer  braces  put  on  before  it  is  com- 
menced.  The  mizen  and  main  trysail  will  of  course  be  down,  but 
if  you  put  luffs  on  for  sheets  from  the  opposite  side,  and  steady 
them  whilst  going  round,  it  is  much  better  not  to  haul  the  stay 
sails  down.     Unship  the  galley  funnel  if  it  be  in  the   way, 
but  if  you  attempt  to  carry  the  main  stay  sail  sheet  round  before 
it  after  hauling  down,  you  will  be  a  long  while  without  sail 
enough  over  the  body  of  the  ship,  and  will  very  probably  take  a 
sea  in. 

The  relieving  tackles  must  be  attended.  As  there  will  now  be 
much  working  of  gear  aloft,  the  yards  should  be  kept  off  the  lee 
I'igging  and  stays,  and  bunts  of  courses  clear  of  lower  stays. 

By  getting  the  people  aft,  the  ship's  head  will  go  off  more 
readily. 

In  all  cases,  wearing  strains  gear  less  than  tacking. 

CRACKING  ON. 

"  Cracking  on  "  perpetually  through  everything,  conveys  the 
idea  of  *'  making  a  capital  passage."  Certainly  good  runs  have 
been  occasionally  made  under  a  constant  press  of  sail  with 
continuous  breezes,  but  then  experience  proves  theur  rarity. 

How  often,  after  straining  every  spar,  rope,  and  sail,  wetting 
and  rewetting  before  the  men's  clothes  have  had  time  to  dry,  do 
ships  wait  for  days  in  stark  calms  for  winds. 

It  is  well  to  reflect  on  the  risk  to  the  ship,  and  exposure  of  the 
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crew,  caused  by  a  wanton  desire  to  hold  on  to  the  last,  and  drag 
through  a  squall  when  the  case  is  not  urgent.  If  you  are  reck- 
less enough  to  carry  on  without  any  precaution  in  threatening 
weather,  or  unfeeling  enough  to  do  so  with  your  men  "  standing 
by,"  whilst  you  in  an  armour  of  waterproof  defy  the  weather,  the 
chances  are  always  in  favour  of  an  ugly  cloud  bringing  you 
wind  enough  to  oblige  you  to  shorten  sail.  Rain  is  the  general 
accompaniment ;  and  as  the  men  cannot  work  in  tarpaulins,  they 
are  drenched  during  the  operation,  and  remain  so  whilst 
damages  are  being  repaired  which  a  little  common  sense  might 
have  avoided. 

TAKEN  ABACK. 

'* Taken  aback'*  is  scarcely  an  admissible  term.  Sudden 
shifts  of  wind  are  not  very  frequent,  for  generally  a  lull  or  calm 
intervenes,  or  the  wind  shifts  gradually  round.  In  either  case 
there  is  time  to  get  the  main  sail  and  driver  in,  steer  the  ship's 
head  off,  or  brace  the  after  yards  round  to  meet  the  new  comer. 

As  it  is  impossible  to  do  anything  until  these  two  sails  are 
disposed  of,  there  can  scarcely  be  an  excuse  for  finding  them  set 
whilst  there  is  a  prospect  of  a  serious  change  of  wind  or 
weather. 

When  appearances  are  very  threatening,  and  it  is  difficult  to 
say  from  which  quarter  the  storm  will  break,  the  wise  course  to 
pursue  is  to  clue  everything  up  (if  not  furl),  keeping  a  foro 
stay  sail  set.  And  the  officer  of  the  watch  must  not  always  take 
it  for  granted  that  somebody  is  looking  after  scuttles  and  lower 
deck  ports. 

Hauling  courses  up  in  a  calm  or  when  aback  cuts  up  the 
ratlines  very  much.  These  sails  will  be  raised  more  properly 
by  using  the  bunt  lines  and  leech  lines  only  at  the  first.  K  the 
wind  is  light,  haul  the  lee  clue  forward  with  the  tack,  and 
then  haul  up. 

HAN  OVERBOARD. 

Every  ship  has  a  particular  station  bill  for  this  occurrence,  but 
as  it  happens  under  so  many  different  circumstances,  it  is  impos- 
sible to  prescribe.  The  best  preconcerted  arrangements  are  often 
inapplicable,  and  success  depends  mainly  on  the  presence  of 
mind  of  the  officer  of  the  watch  and  the  man  at  the  life  buoy. 
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A  cool  hand  will  drop  the  life  buoj  sometimes  withia  reach  of 
a  man  ;  a  '*  bothered"  one  will  either  not  let  go  at  aU,  or  do  so 
before  the  man  has  got  near  the  ^tem. 

If  on  a  wind,  there  can  be  no  qaestion  about  **  going  about ; " 
leaving  the  main  yard  square  on  the  other  tack,  and  lowering  the 
boats  when  readj. 

If  sailing  off  the  wind,  ereiy  thing  light  must  be  let  flj,  and 
the  ship  rounded  to.  * 

A  hand  with  his  wits  about  him  must  endeayour  from  aloft  to 
keep  the  man  in  sight. 

The  boat's  pendants  and  the  **  pull  to  port,"  "  pull  to  starboard," 
and  **  you  go  well "  signals  must  be  bent  on  instantly,  so  as  to 
be  ready  to  hoist  and  correct  each  other. 

If  at  night,  have  blue  lights  and  rockets  ready  for  showing  the 
ship's  position  to  the  boat. 

If  on  the  fleet,  the  ship's  position  lights  should  be  shown  as 
quickly  as  possible. 

As  the  boats  are  supposed  always  to  have  the  means  of  flash- 
ing or  firing,  you  will  know  their  whereabouts. 

Netfulls  of  cork  shaving  or  old  corks,  kept  at  different  parts 
of  the  upper  deck,  are  most  useful  whilst  bathing;  the  men  are 
encouraged  to  **  take  the  water,"  knowing  that  one  of  these  will 
be  pitched  right  into  his  hands  when  he  is  fotigued  ;  and  in  the 
case  of  a  man  overboard  it  will  most  probably  be  in  the  power 
of  the  person  who  gives  the  alarm  thus  to  afford  immediate  relief. 

They  can  also  be  sent  in  boats  when  you  must  risk  a  capsise. 

TAKING  A  SHIP  IN  TOW  UNDES  BAIL. 

Both  ships  must  steer  in  line  ahead  on  a  preconcerted  compass 
course,  sufficiently  off  the  wind  to  ensure  steady  steerage,  and 
under  easy  sail.  When  the  stemmost  ship  is  close  to  her  leader, 
her  way  can  be  deadened  by  touching  the  sails  with  the  braces; 
and  if  the  leader  has  thrown  a  buoy  overboard  with  a  light  line 
fast  to  it,  it  can  be  picked  up  from  the  dolphin  striker  of  the 
other  ship,  and  a  hawser  hauled  in.  If  the  attempt  is  made  on 
a  wind,  the  buoy  will  generally  be  carried  past  the  weather  bow 

*  In  all  cues  or  letting  fly  gear  loddenly,  nerer  forget  to  warn  the  look-ont 
men  who  are  on  the  yards 
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of  the  ship  astern.    We  should  always  pass  to  windward  of  the 
ship  that  we  mean  to  tow. 

WARPINQ. 

The  resistance  offered  hy  the  Log-ship  when  it  is  towed  with 
the  pin  fast,  will  give  an  idea  of  what  may  be  done  with  some 
boards,  towards  warping  a  ship  in  a  calm.  Lash  two  mess 
tables  athwart  two  gratings ;  span  each  grating  from  its  four 
comers,  and  seize  an  eye  in  middle  of  their  bights.  Tow  this  out 
by  a  boat  in  which  a  warp  is  carried  ;  pay  and  go.  When  far 
enough,  sling  as  many  shot  to  one  side  of  the  float  as  will 
cause  it  to  be  quite  immersed  edgeways,  making  lines  fast  to  the 
shot  slings  that  they  may  be  raised  when  requisite  for  the  pur- 
pose of  laying  the  float  out  again. 

SHAKING  OUT  BEEFS. 

In  shaking  reefs  out,  becketed  sails  do  not  require  to  be  braced 
in  ;  but  all  square  sails  are  much  better  set  by  checking  lee 
braces  and  letting  the  yards  hang  naturally  whilst  hoisting. 

In  shaking  reefs  out,  throw  the  points  asunder ;  ease  the  reef 
tackles  down  as  the  reefs  are  cleared  ;  and  do  not  wait  until  the 
sail  is  hoisted  to  get  a  pull  on  the  sheet.  When  a  point  is  found 
jambed  on  hoisting,  either  settle  the  halyards  at  once  or  girt  the 
sail  well  up  with  the  buntlines. 

Checking  the  halyards  grudgingly,  only  delays  the  duty :  settle 
them  roundly  at  once,  so  that  when  the  men  get  on  the  yard, 
there  will  be  no  risk  from  jerking  and  lowering  with  a  half  turn. 
The  halyards  will  be  fast,  the  reef  tackles  and  buntlines  well 
taut,  and  a  slack  leech  presents  an  easy  earing.  Lowering  with 
men  on  the  yard  is  most  unseamanlike  and  dangerous. 

FORE  AND  AFT  SAILS. 

The  sheets  of  fore  and  aft  sails  should  be  steadied  aft  before 
hoisting,  and  eased  carefully  as  they  are  hoisted. 

UPPER  SAILS. 

In  setting  upper  sails  in  fine  weather,  let  the  Loosers  (after 
casting  ofi^  the  outer  gaskets)  stand  on  the  mast  heads,  **  let  fall. 
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sheet  home,  and  hoist  **  at  once.  In  hnetj  weather  make  tbem 
come  down  before  hoisting,  and  when  taking  these  sails  in,  do  so 
be/ore  the  forlers  reach  the  mast  head ;  for  their  additional 
weight  there  with  the  sail  set  may  cany  the  already  complaining 
mast  orer  the  side. 

Many  a  top-gallant  porchase  carries  away  because  the  foot 
rope  has  got  under  the  cap 

TAUT  GEAR. 

In  all  transitions  from  dry  warm  weather  to  cold  or  wet,  the 
gear  **  takes  up  "  surprisingly.  Halyards,  sheets,  &C.,  should  be 
slacked  in  due  time,  especially  at  night 

DEADENING  WAT. 

Backing  the  mizen  topsail  is  considered  very  objectionable, 
and  in  the  line  is  expressly  forbidden. 

To  square  the  main  yard  on  a  wind,  it  is  only  necessary  to  let 
go  the  braces,  bowlines,  and  main  sheet ;  and  all  this  can  be 
done  by  the  lee  wheel  and  look-out  men.  If  it  be  a  fresh  breeze, 
ease  the  preventer  brace,  remembering  the  strain  on  stays. 

COLLISION. 

On  a  collision  in  steaming,  upright  the  screw.  In  that  case 
gear  dragging  overboard  will  not  foul  it,  otherwise  it  wilL 

On  a  collision  taking  place  when  in  soundings,  it  is  generally 
best  for  the  weathermost  ship  to  anchor. 

When  two  ships  are  becalmed  near  each  other,  either  send  the 
boats  of  both  to  tow  the  lightest,  or  of  the  one  that  lies  in  the  most 
favourable  position,  (with  reference  to  swell)  for  being  moved  ; 
or  else,  run  warps  out  from  the  quarter  of  one  to  the  bow  of  the 
other,  and  vice  versdf  and  both  may  thus  be  sprung  ahead  and 
steered  clear  of  each  other. 

In  passing  dangerously  close  by  another  ship  or  other  obstacle, 
remember  that  when  the  helm  is  put  over  to  prevent  collision,  it 
is  the  stem  that  moves,  and  that  while  the  bow  may  be  thus 
saved  from  touching,  the  stem  may  be  fouled  ;  but  that  if  the 
helm  be  quickly  shifted  when  the  bow  is  just  cleaiy  the  stem  wiU 
be  thrown  out.  Many  a  **  touch-and-go  shave  **  has  been  tbu 
effected  by  judgment  and  nerve. 
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SETTING  STUDDINQ  SAILS. 

In  setting  studding  sails,  after  the  lifts  and  bartons  are  up,  and 
the  leeches  of  top-sails  and  top-gallant  sails  are  steadied  by  the 
bowlines,  trice  the  top-most  and  top-gallant  stud-sails  up  high 
enough  to  lie  over  the  brace  blocks,  and  rig  all  the  booms  out  at 
the  same  time  ;  then  man  all  the  halyards  and  tacks,  cut  and 
slip  the  stops,  and  hoist  away  all  together. 

In  setting  stud-sails  in  a  strong  breeze,  if  you  can  keep  the 
ship  away  until  they  are  becalmed,  you  will  get  them  up  and 
well  set  when  the  gear  would  not  stand  otherwise. 

You  will  carry  the  top-mast  stud-sail  as  long  as  it  will  do  good 
by  using  the  lower  halyards  as  a  martingale  ;  making  a  knot 
on  the  bight  in  the  top,  and  then  rowsing  the  bending  end  down 
taut  in  the  fore  chains. 

Eemember  that  with  top- mast  and  top-gallant  stud-sails,  the 
yards  not  only  bear  the  weight  of  the  sails,  but  also  the  downward 
drag  which  increases  as  the  wind  does,  forcing  the  belly  of  the 
sails  forwards,  and  acting  like  a  span  :  therefore  have  the  lifts 
and  burtons  well  up  before  hoisting. 

In  bracing  forward,  studding  sail  tacks,  boom  braces,  and 
topping  lifts  require  careful  attention. 

In  bracing  in,  unless  the  boom  brace  be  manned,  the  chances 
will  be  in  favour  of  the  boom  going  anywhere  but  in  a  line  with 
the  yard. 

In  dipping  the  main  top-mast  stud-sail  before  the  sail,  the  wind 
will  be  just  enough  on  the  opposite  quarter  to  glance  oiF  the 
top-sail  and  blow  the  inner  leech  aft.  If  the  course  can  be 
altered,  the  sail  may  readily  be  handled,  otherwise  the  short  way 
is  to  haul  down,  stop  the  bowline  in  on  the  main  yard,  and  set 
the  stud,  sail  before  all. 

It  is  no  manner  of  use  to  dip  a  lee  fore  top-mast  studding 
sail. 

TAKING  IN  STUDDING  SAILS. 

In  taking  top-mait  stad-nils  in,  it  is  well  to  start  the  tacks  a 
little,  80  as  to  settle  the  tack  blocks  to  their  work  before  hauling 
down.  In  hmliiig  dowB,  mm  -mtnj  the  tack  lAfore  the  outer 
•nnof  tbtyw4'IOQfl]Mi^4btan«Bds  and  if  the  tack  jambs, 


Z96  MANUAL  FOB  KAYAL  0ADET8. 

which  is  not  nnireqaent,  rig  the  boom  in  at  once.  The  lererage 
is  great,  and  boom  irons  are  frequently  broken  in  this  way. 
With  lower  stud-sails  which  have  been  carried  with  the  yards 
much  forward,  get  a  good  pull  of  the  tack  and  after  guy  before 
starting  anything,  else  the  lower  boom  will  fly  forward  when  the 
tack  is  let  go. 

Should  the  boom  get  under  the  bows,  and  the  top-mast  stud 
boom  be  in,  put  the  lower  halyards  with  a  bowline  knot  round 
the  lower  boom,  and  haul  them  out  with  the  lower  tack;  then, 
with  these  and  the  topping  lift  from  the  fore  yard,  it  maybe  got 
up.  If  not,  secure  the  heel,  disconnect  the  gooseneck,  and  whip 
the  spar  up  heel  foremost 

Of  course,  if  the  ship  can  be  kept  away,  and  the  foreyard 
braced  in,  all  will  be  easier. 

TAKINO  IN  SAIL. 

In  taking  top-gallant  sails  in  on  a  wind,  keep  the  weather 
sheet  fast  until  the  yard  is  down,  which  will  be  done  all  the 
sooner  by  hauling  in  the  weather  brace  at  the  same  time;  then 
get  the  lee  clue  line  and  buntline  up.  Lay  the  yard,  and  keep  it 
lifting,  and  rather  aback  with  the  helm  until  the  gaskets  are 
passed. 

If  before  the  wind,  keep  both  sheets  fast  until  the  yard  is 
down  ;  then  clue  up  and  brace  by.  The  same  practice  applies  to 
royals. 

The  Parrels  of  these  yards  are  generally  slack,  and  the  yards 
should  be  bound  when  possible  against  the  rigging  by  bracing 
in. 

A  royal  carried  too  long  before,  and  a  top-gallant  stud-sail 
carried  too  long  near  the  wind,  are  the  most  difficult  jobs  that 
fall  to  a  topman*s  lot  to  handle.  Beyond  a  certain  pace,  these 
sails  set  as  above  cannot  do  the  least  good.  If  the  **  trimmer  " 
is  consulted  whilst  carrying  a  press  of  lofty  sail  before  the  wind , 
the  ship  will  be  found  to  be  excessively  out  of  trim  by  the  head. 
Near  the  wind,  the  top-gallant  stud-sail  is  fore  and  aft,  bellying 
to  leeward,  and  taking  the  wind  out  of  the  powerful  forward 
pressing  top-gallant  sail. 

Before  the  wfnd,  stud-sails  may  be  becalmed  by  a  spoke  of 
the  helm,  but  the  royal  has  no  buntline  ;  every  bound  of  the 
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sail  shakes  the  top-gallant  mast  like  a  whip  stick,  and  the  men 
cannot  "  handle  "  it.  There  is  no  proper  alternative  hut  to  let 
fly  the  clue  lines,  and  lot  the  sail  hlow  to  pieces.  If  the  men 
have  heen  allowed  to  go  aloft  to  try  and  remedy  the  mischief,  they 
won*t  come  down,  and  cannot  he  made  to  hear  until  they  have 
had  a  try.  It  hecomes  a  point  of  honour  with  them  not  to  give 
it  up ;  and  at  last  some  hold  fellow  goes  down  the  lift,  and  if 
not  jerked  off,  passes  the  gasket  from  the  yard-arm  in. 

Then  as  to  the  stud-sail.  —  It  is  easy  for  the  officer  to  say, "  In 
royals;  haul  down** — and  to  walk  the  deck  as  if  he  had  done  his 
share  of  the  work  ;  hut  ask  the  men,  or  take  your  place  on  the 
flying  boom  when  the  spar  is  pointing  in  the  direction  of  the  lee 
cat-hoad,  and  the  sheets  are  banging  like  a  volley  of  flails  against 
it,  as  if  the  clerk  of  the  weather  was  dying  to  lasso  the  poor 
furlers  with  their  bights  ;  or  get  up  on  the  top-sail  yard,  when 
the  stud-sail  tack  or  halyards  are  let  go  (and  you  must  let  go 
one  or  other),  and  the  sail  flics  away  to  leeward  before  the  top- 
gallant sail,  blowing  out  like  a  mandarin's  streamer,  doing  all  it 
can  to  walk  off  with  the  top-gallant  mast,  and  bid  you  good 
bye.  Then  the  lee  top-gallant  sheet  cannot  stand  it  any  longer, 
and  cracks,  and  the  top-gallant  yard  goes  fore  and  aft,  and  the 
weather  top-gallant  lift  has  a  jigger  on  it,  and  will  not  yield. 
So  away  goes  the  whole  of  it,  and  it  is  **  nobody's  **  fault,  be- 
cause "  the  right  order  **  was  given. 

Or  else  the  weather  top-gallant  brace  goes,  and  we  have  the 
same  consequences.  Or,  all  the  gear  holds  on,  and  the  sail,  after 
un  effort,  wisps  itself  up  round  the  top-mast  stay,  from  whence  it 
is  finally  cut  adrift;  and  the  only  consolation  in  the  matter  is  the 
self-satisfied  way  with  which  the  epitaph  "  Lost  overboard  by 
accident**  is  written  in  the  log,  and  the  yards  of  "number 
seven,**  which  the  topmen  contrive  to  save  for  other  than  public 
purposes.* 

It  would  be  easy  to  ascertain  the  rate  of  sailing  in  different 
ships  beyond  which  small  sails  are  unavailing,  and  thus  to 
establish  some  general  regulations  about  them. 

*  "  The  diflRsrence  I  observe  in  the  expense  of  sailing  the  ships  is  Incredible. 
Some  men  who  have  the  foresight  to  discern  what  our  first  difficulty  will  be, 
support  and  provide  their  ships  by  enchantment,  one  scarce  knows  how  j  while 
others,  less  provident,  would  exhaust  a  dock  yard  and  still  be  in  want."** 
Collingwood*s  Letters, 
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It  would  be  easj  to  confine  the  carrTingof  the  lower  stadding 
sail  to  a  certain  force  and  direction  of  wind,  enBoringthe  benefits 
of  a  full  fore  sail,  and  aroiding  the  troaUe  that  occors  when  the 
lower  boom  and  sail  go  nnder  the  bows ;  for  instance,  when  the 
jib  is  drawing,  the  lower  studding  sail  cannot  be  doing  anj 
good  service. 

We  must  again  call  attention  to  the  nse  that  may  be  made  of 
the  heluL  When  the  men  perceire  that  joa  understand  how  to 
throw  a  sail  into  their  hands,  with  a  turn  of  the  wheel  —  either 
becalming  it  hy  bearing  up,  or  spilling  it  hy  a  careftd  luff — 
thej  will  work  with  confidence  and  good  will. 

REEFUrO  TOPSAILS. 

If  sailing  with  the  squadron  in  moderate  breezes  run  the 
yards  in  nearly  square,  else  the  men  will  lose  time  in  getting 
on  the  weather  yard  arm. 

It  is  considered  neat  to  hand  upper  sails  whilst  reefing,  let- 
ting  fall  as  the  topsails  are  hoisted;  at  least,  the  top-gallant  sheets 
should  be  hauled  taut  after  lowering  their  halyards  to  correspond 
with  the  reef.  When  double  or  treble  reefing  on  a  wind  with 
courses  set,  on  account  of  weather,  bear  in  mind  that  the 
outer  arms  of  the  topsail  yards  are  unsupported,  and  are  unequal 
to  the  strain  that  may  injudiciously  be  brought  to  bear  on  them, 
by  over  manning  the  reef  tackle  on  deck.  When  the  yard  is  laid, 
the  duty  of  the  reef  tackle  is  to  give  the  earing  men  plenty  of 
slack  leech  between  itself  and  the  yard  ;  and  if  it  cannot  efiect 
this  without  much  straining,  (and  this  can  easily  be  judged  of  by 
observing  the  tautness  of  the  leeches  below  the  reef  tackles  on 
each  side,)  raise  the  clues  at  once  with  the  clue  lines  sofficiently 
for  the  purpose. 

Pull  the  buntlines  well  up  so  as  to  girt  the  sail  in  for  the 
bunt  points. 

Nothing  is  gained  by  permitting  men  to  get  out  on  the  yard 
for  reefing  in  a  strong  breeze  until  the  yard  is  laid  and  the  sail 
ready  for  them.  Yard  arms  have  been  wrung  ofi^  in  the  endea- 
vour to  make  the  reef  tackle  do  all  the  duty  of  other  gear,  and 
the  earing  men's  lives  saved  only  by  a  seeming  chance. 

In  reefing  with  the  watch  keep  aU  the  people  on  the  deck 
until  the  yards  are  quite  ready,  and  use  the  double  halyards  in 
hoisting. 
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The  men  employed  at  the  yard  aims  in  reefing  will  work  all 
the  better  by  haying  the  foot  ropes  carried  oat  to  the  boom  iron, 
instead  of  being  spliced  round  the  yard  arm,  or  else  haying 
the  Flemish  horse  brought  into  the  quarter  of  the  yard. 

In  reefing  at  night  in  the  line,  obsenre  if  your  second  ahead 
and  astern  haye  more  or  less  sail  than  top-sails.  If  yon  haye  been 
sparing  them  courses,  you  will  be  run  into;  and  if  they  haye  been 
sparing  them  to  you,  you  will  run  into  your  leader,  unless  you 
are  alert. 

After  eyery  eyolution,  (especially  at  night),  make  the  petty 
officers  report  their  ropes,  and  also  immediately  after  relieying 
the  watch.  A  few  fathoms  of  the  main  brace  checked  by  one 
hand  will  often  just  regulate  the  pace  and  keep  the  ship  in 
station  ;  and,  if  let  go  at  the  instant,  arrest  danger. 

Make  grating  platforms  to  coil  working  ropes  on.  The  hour 
and  half  spent  in  darkness  and  helplessness  whilst  stoning 
decks  in  the  morning  watch,  with  ropes  coiled  up,  is  the  principal 
reason  for  ships  getting  out  of  station  about  that  time  ;  and  for 
being  found  scattered  at  daylight  after  keeping  together  all  night 

When  all  reefs  are  out,  it  will  often  be  necessary  in  bracing 
sharp  up  to  check  the  weather  topsail  halyards  ;  and  the  lower 
yards  will  piyot  all  the  liyelier,  the  closer  the  quarter  blocks 
and  leads  of  topsail  sheets  are  to  the  bunt. 

8BTTI27Q  CODRSES. 

In  trimming  forward,  get  the  tacks  down  before  the  lee  braces 
are  near  their  marks. 

In  setting  courses  on  a  wind,  before  hauling  on  board  check 
lee  braces  ;  for  the  bunt  of  the  sails  may  be  nipt,  and  at  all 
eyents  the  tacks  will  come  better  down. 

BOXING  OFF. 

From  neglect  at  the  helm,  ships  are  brought  "np  in  the  wind'* 
or  caught  in  that  position,  by  the  wind  shifting  a  few  points 
forward.  If  there  is  good  way  on,  the  helm,  if  put  quickly  up, 
will  "  pay  her  oflf." 

If  she  does  not  answer  it  at  once,  she  will  come  round,  for 
the  jibs  are  shaking,  and  the  weather  halyes  of  the  square  sail? 
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forward  are  aback  and  **  leTering  "  the  head  ronnd  against  ihe 
helm.  Bat  if  yon  instantly  brace  the  head  yards  quite  round  the 
other  way,  the  **  lererage,**  is  all  in  your  faToor,  and  yoa  will 
keep  the  ship  on  the  same  tack  by  this  process,  caUed  **  boxing 
off." 

But  whilst  you  are  doing  this,  you  will  be  going  astern,  there- 
fore remember  the  rudder,  and  also,  if  in  the  line,  what  is  close 
astern. 

In  squadron  sailing,  keep  an  eye  on  the  wheel,  especialfy  at 
the  times  of  a  fresh  rdief, 

TAKING  IN  THB  DSITES. 

To  take  in  a  driyer,  much  trouble  and  time  will  always  be 
saved  by  bracing  the  cross  jack  yard  in  well,  before  starting  the 
sheet  Man  the  lee  braib  best.  When  wearing  in  the  line,  or 
obliged  to  bear  up  suddenly,  the  after  leech  of  the  driver  over 
the  lee  cross  jack  yard  arm  nearly  neutralises  the  helm.  When 
thus  situated,  let  fly  the  mizen  topsail  sheets  and  throat  halyards. 
When  wearing  in  the  line  in  succession,  never  reset  the  driver 
until  well  on  the  lee  quarter  of  the  stemmost  ship. 

In  taking  the  first  reef  in  a  driver  or  boom  main  sail,  it  is  not 
necessary  to  start  the  peek  halyards.  Lower  the  throat  well ; 
get  the  boom  amidships,  and  lee  topping  left  well  taut,  so  that 
the  men  may  get  at  the  foot  of  the  sail  on  the  lee  quarter.  Belay 
the  reef  tackle  to  the  boom.  If  it  is  taken  to  the  bitts,  and  the  reef 
cringle  is  close  down,  something  will  carry  away  when  the  boom 
is  eased  over  after  reefing  at  the  first  plunge  of  the  ship.  Double 
reefed  drivers  in  a  heavy  breeze  require  preventer  peek  halyards 
and  boom  sheets.  A  mizen  burton  is  the  best  for  the  former,  a 
luff  for  the  latter.  If  worked  by  brails,  the  outhaul  should  be 
shifted  to  the  inner  cheeks  on  the  boom  ;  for  the  foot  of  the  sail 
is  not  calculated  to  bear  such  a  strain  as  would  be  brought  on  it 
by  hauling  out  to  the  boom  end.  Moreover,  the  sail  would  be 
distorted.  In  reefing,  the  canvass  is  to  be  tied  (not  rolled  npX 
and  the  points  should  be  knotted  on  their  bights.  If  it  is  reefed 
with  a  pendant,  the  tack  tricing  line  becomes  a  working  rope  of 
much  consequence.  It  will  relieve  the  ship  when  necessary  from 
the  effects  of  weather  helm ;  and  if  triced  up  in  doubtful  weather, 
will  drag  the  jaws  of  the  gaff  down  the  moment  the  throat 
halyards  are  let  go. 
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la  reefing,  the  pendant  of  the  last  reef  is  stoppered  to  the  boom, 
whilst  the  reef  tackle  is  shifted  to  the  next. 

In  furling,  cratch  the  boom  and  belay  both  sheets. 

The  peek  downhaals  are  not  strong  enough  for  peek  gujs 
whilst  the  mea  are  leaning  on  the  gaff ;  therefore,  pass  the  ends 
of  the  boom  sheets  over  the  gaff  ends  as  well,  and  from  each 
side.     The  utility  of  boom  jackstays  will  aow  be  experienced. 

TARING  THE  JIB  IN. 

If  the  mea  are  ready  at  the  cap  to  lay  out,  the  ship  need  not 
be  five  minutes  off  her  course,  if  kept  away  for  the  purpose  of 
becalming  it.  None  but  the  very  best  seamen  can  master  a  jib 
that  has  been  carried  into  a  strong  breeze,  and  unless  assisted 
by  the  helm  they  are  in  great  peril.  There  is  an  art  in  slacking 
the  jib  sheet  at  the  right  time  when  hauling  down. 

If  the  downhaui  carries  away,  the  top>gallant  bowlines  have 
the  same  lead  ;  and  bowline  knotted  at  the  masthead  round  the 
jib-stay  will  bring  the  sail  down. 

The  jib-stay  should  be  slacked  in  rough  weather  whenever 
the  sail  is  taken  in  ;  there  is  always  time  enough  to  puU  it  up 
whilst  the  sail  is  being  loosed. 

SENDING  TOP-GALLANT  MASTS  AND  YABDS  DOWN. 

Always  stop  the  yard  ropes  out  to  leeward.  Tell  your  men  off 
before  sending  them  up  ;  so  many  to  "  off  purchase,"  "  to  light 
up,"  to  stop  out,  to  unbend  sheets  and  clue  lines.  Put  a 
tripping-line  on  the  weather  yard-arm,  and  send  the  yard  (if  at 
sea)  down  through  lubbers'  hole. 

The  top  men  will  not  let  go  the  Jacob's  ladder  lanyards,  be 
they  ever  so  taut,  unless  you  make  them.  They  like  keeping 
them  thus,  so  as  to  be  ready  to  "  shin  up  "  and  rig  the  royal 
yard  the  instant  (if  not  before)  the  fid  is  in — a  most  dangerous 
practice.  Full  up;  if  rolling,  attend  the  rigging  falls  and  back- 
stays, but  keep  a  fair  strain  on  stays,  take  the  main  fid  out,  then 
the  preventer ;  put  a  heel  rope  on  ;  lower  to  the  rigging  mark ; 
if  the  mast  hangs,  a  pull  on  the  yard  rope  will  start  it ;  clap  two 
half  hitches  on  the  lizard  (you  may  have  a  little  trouble  to  get  it 
through  lubbers'  hole,  bracing  forward,  &c.,  but  it  is  worth  it). 

D   D 
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Lay  the  mast  fore  and  aft  the  deck,  and  parcel  the  mast  rope  fo 
chafes  in  the  wake  of  the  top  rim. 

You  will  now  hare  a  good  opportnoitj  of  OTerhaaliDg  mat 
ropes  and  masthead  sheaves. 

Misunderstanding  often  occurs  from  the  vagaeneaa  of  pipe 
about  top-gallant  masts;  therefore,  make  a  law,  that  **  down  to; 
gallant  masts  '*  means  on  deck ;  **  strike  top-gallant  maats,**  thi 
yard  ropes  are  not  unrove  and  masts  only  lowered  to  tfa 
hounds  ;  **  howse  top -gallant  masts,**  that  heels  are  nearly  o 
the  topsail  yards,  top-gallant  yard  ropes  of  coarse  unrove. 

When  up{)cr  yards  are  sent  down  at  sea,  ship  on  a  wind.  1 
should  be  remembered,  if  she  g^oes  on  the  other  tack,  how  th 
yard  ropes  lead,  and  how  the  yard-arms  lie,  in  case  thej  migfa 
be  suddenly  wanted. 

If  the  yards  are  likely  to  be  long  down,  it  will  be  worth  whOi 
to  lessen  the  bunts  by  opening  the  clues  out  along  the  yard 
they  will  thus  stow  much  more  snugly. 

In  sending  top  gallant  masts  down  at  sea  or  shifting  them,  tlu 
question  of  before  or  abaft  the  topsail  yards  must  depend  oi 
circumstances.  If  on  a  wind,  the  heel  of  the  mast  can  generally 
be  cleared  abaft  the  yard  by  lowering  the  yard  half  way  down 
but  if  the  parrel  be  taut,  and  the  mast  hole  not  rounded  awai 
previously  in  the  fore  part,  there  will  be  difficulty.  On  th 
other  hand,  if  the  weather  side  of  the  topsail  be  clued  up,  th 
buntlines  hauled  up  and  yard  squared,  it  must  be  thrown  quit 
aback,  else  the  sail  will  belly  forward  and  fool  the  heel  of  th 
mast.  This  might  be  inadmissible  in  racing  or  squadro 
sailing;  and  yet  in  an  average  number  of  cases,  perhaps,  i 
is  the  quickest  way. 

WEATHER  BRACE   CARRIED  AWAT. 

When  a  weather  brace  carries  away ;  the  yard  immediate] 
becomes  a  lever ;  the  stay,  or  parrel,  or  truss,  being  the  Fd 
crum;  the  lee  rigging,  the  Weight ;  and  the  wind,  the  Power. 

The  remedy  will  depend  on  the  amount  of  Power.      If 
be  small,  a  new  brace  is  rove,  or  the  old  one  is  repaired  with 
long  splice. 

In  substituting  new  running  rigging  for  old,  when  the  run  c 
the  lead  is  not  lost,  the  ends  are  spliced,  or  stopt  together  ;  anc 
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as  one  is  run  off,  the  other  enters  its  place ;  otherwise,  men  must 
be  sent  aloft  to  reeve  the  gears. 

When  the  Power  is  great,  the  yard  or  parrel  will  be  the  next 
thing  to  go;  for  the  yard  flies  fore  and  aft,  and  even  the  mast  is 
jeoparded.  In  this  case,  it  is  dangerous  to  send  men  on  the 
yard,  or  delay  until  the  brace  is  repaired ;  and,  therefore,  the 
sail  must  be  taken  in  immediately. 

If  it  be  a  topsail  or  top-gallant  brace,  clue  the  sail  up ;  and 
if  the  clue  lines  or  downhauls  do  not  start  the  yard,  the  lee 
bowline  will  drag  it  clear  of  its  nip. 

If  it  bo  a  lower  brace,  lower  the  topsail,  letting  fly  the  lee 
sheet,  and  hauling  in  the  weather  brace  if  needful.  Ease  off  the 
sheet  of  the  course  (short  of  splitting  the  sail),  and  let  go  the 
tack,  for  the  flrst  important  duty  is  to  save  the  yard.  One 
scend  might  break  the  brace,  the  next  would  break  the  yard  ; 
but  there  would  just  be  time  enough  between  the  scends  for  a 
quick  ready  officer  to  start  all  the  principal  gear  that  would 
relieve  the  spar. 

If  this  accident  occurs  forward,  the  Weather  helm  must  be 
attended  to.  A  quarter-master  who  knew  his  duty  would  drop 
the  peek,  or  let  fly  the  mizen  topsail  sheets  without  waiting  for 
orders,  while  the  officer  was  occupied  in  saving  the  yard. 


TOPSAIL  BRACE  AND  PABREL  CARRIED  AW  AT. 

This  rarely  happens  where  the  security  of  the  parrels,  tacks, 
and  sheet  fastenings,  and  all  that  gear  which  is  likely  to  be 
handled  whilst  exorcising,  are  made  matters  of  special  report. 

In  a  strong  breeze  on  a  wind,  when  the  yard  is  nipt  so  hard 
by  the  lee  rigging  and  stay  that  it  cannot  be  got  down  by  the 
clue  lines  or  downhaul,  after  clueing  the  sail  up,  send  the  end 
of  a  hawser  up  abaft  the  top  to  the  topmast  head  ;  pass  it  round 
both  ties,  and  make  it  fast  to  the  affcer  cap  bolt  Haul  down  on 
the  hawser,  easing  away  the  halyards  until  the  yard  is  on  th» 
cap  ;  clap  on  the  new  parrel ;  lash  the  yard  by  the  quarters  to 
the  topmast  rigging,  and  then  repair  the  braces. 

If  the  wind  is  aft,  clue  up,  and  hoist  the  yard  close  up  to  the 
hanging  blocks.  This  will  keep  it  steady  until  the  hawser  is 
passed  round  the  ties. 
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TOP*  GALLANT  BRACE  AND  PABBEL  CARRIED    AWAT. 

In  this  case,  where  sending  men  to  the  mast  head  is  out  of  the 
question,  and  cine  lines  hare  failed,  there  is  ereiy  chance  of 
losing  the  mast  if  joa  hold  on,  and  of  the  does  getting  roond 
the  stay  if  you  let  go  the  sheets.  The  lower  and  topsail  jazd 
most  be  braced  by,  and  the  ship,  if  necessary,  sufficiently  touched 
with  the  helm,  to  throw  the  top-gallant  sail  slightljr  aback. 

PREYENTBR  BRACES,  LIFTS,  AND  CLUB   USBS. 

Preventer  brace  pendants,  made  long  enough  to  reach  from  the 
yard  arm  to  the  top,  are  not  only  quickly  attached  to  the  whips, 
but  the  risk  sometimes  incurred  in  sending  men  on  the  yards 
greatly  diminished.  Preventer  topsail  braces  have  more  drift 
and  a  more  downward  pull  than  the  standing  ones  ;  and,  there- 
fore, should  never  be  so  taut,  or  be  hauled  upon,  until  the  lifts 
are  well  up. 

In  carrying  a  press  of  sail.  Burtons  on  the  topsail  jards  give 
great  support,  especially  if  they  have  been  palled  up  in  concert 
with  the  standing  lift  when  the  sail  was  being  hoisted,  or  during 
a  good  "lift.*' 

The  general  rule  for  topsail  lift  jiggers,  is  to  put  them  on 
when  the  second  reefs  are  taken  in.  And  it  is  good  to  make  a 
habit  of  putting  the  spare  parrels  and  preventer  braces  on  whet 
the  third  are  taken  in. 

When  top-gallant  yards  are  sent  down  on  account  of  weather 
throw  the  top-gallant  sheets  out  of  the  snatches  ;  reeve  thei 
through  the  bow  line  bridle  of  the  topsails  up  before  all,  an 
hitch  them  to  the  lugs  of  the  tie  blocks.  They  will  be  found  t 
act  even  better  than  leech  lines  of  courses  when  taking  in  tor 
sails. 

From  their  greater  length,  the  sail  tackles  are  generally  use 
for  preventer  lower ;  and  the  topmast  studding  sail  halyari 
for  the  Preventer  topsail  braces. 


BEEFING  TOPSAILS  AND  COURSES. 

Haul  up  the  courses,  lower  the  topsails,  and  round  all  i 
weather  braces  in  to  touching;  the  reef  burtons  and  reef  tack 


HANDLING  SHIP.  405 

will  now  haul  out  easily.  Haul  taut  topsail  halyards,  Ice  braces, 
lifts,  trusses,  and  rolling  tackles,  and  haul  the  topsail  bnntlines  well 
up  out  of  the  way  of  the  men  on  the  lower  yards.  If  a  becketed 
topsail,  the  fourth  reef  earing  hauls  out  before  the  yard,  as  the 
others;  with  pointed  topsails,  that  earing  is  passed  abaft  the  yard. 

As  with  four  reefs  in  the  topsails  it  is  always  good  to  keep  the 
sheets  eased  off  some  four  feet,  they  may  be  hauled  up  thus  far 
when  the  reef  tackle  is  being  hauled  out ;  but  if  the  yards  are 
well  laid,  the  sails  will  be  both  quicker  and  more  easily  reefed 
if  the  practice  of  entirely  clueing  up  top  sails  for  a  third  or 
fourth  reef  is  dispensed  with.  Of  course  when  courses  are  set 
the  topsails  must  be  differently  handled.  After  reefing  courses 
the  leech  and  slab  line  blocks  will  require  to  be  shifted  further 
out.  It  is  recommended  to  haul  the  sheets  of  courses  aft  first, 
and  haul  the  tack  down,  letting  the  yard  go  forward  at  the  same 
time ;  but  if  there  is  option,  it  is  preferable  to  get  the  topsail  up 
while  lifting,  the  lift  taut,  and  then  draw  the  lower  tack  down, 
easing  braces,  trusses,  and  rolling  tackles  to  liking  ;  bearing 
in  mind  that  as  the  lee  foremost  topmast  shrouds  should  not  be 
too  much  pressed  by  the  lee  quarters  of  the  topsail  yards,  there 
is  no  good  object  gained  in  bracing  lower  yards  quite  up.  Under 
such  sail  as  this  there  is  generally  much  motion,  and  the  chafe 
in  the  nips  of  the  stays,  as  well  as  in  the  wake  of  sharp  up  yards, 
is  beyond  the  power  of  protection  from  any  description  of  service 
or  Scotchmen. 

A  head  sail  should  always  be  set,  and  great  care  should  bo 
observed  whilst  taking  in  reefs  that  the  ship  is  not  taken  aback. 
Moving  the  yards  for  the  purpose  of  trimming  sails,  or  indeed 
for  any  purpose,  when  the  men  are  on  them,  is  most  perilous  ; 
for  the  foot  of  the  topsails  will  sweep  the  lower  yards,  and  the 
lower  yards  themselves  be  for  a  time  quite  adrift. 

REEFINa  TOPSAILS  AND  COURSES. 

These  evolutions  are  sometimes  performed  at  the  same  time, 
but  when  there  is  much  motion,  it  is  considered  more  Ship- shape 
to  defer  reefing  the  courses  until  the  top-sails  are  reefed  and 
reset.  By  so  doing,  the  ship  is  kept  more  steady  whilst  the 
people  are  aloft. 

Lower  Yards  should  be  well  placed  before  sending  men  on 

D  D  3 


i  406        MANUAL  FOB  KAYAL  CADETS. 

1  them  for  the  purpose  of  reefing  or  furling  coones.    When 

\  becomes  necessary  to  perform  either  of  these  operations  at  sei 

J  there  is  generally  considerable  motion ;  and  an  attempt  to  remed 

neglect  or  want  of  judgment  in  this  particolar,  by  handling  tl 
braces  whilst  men  are  on  the  yards  is  always  attended  with  gm 

, '.  danger  to  them  —  especially  in  the  case  of  main-yard  men,  wt 

are  mostly  composed  of  inexperienced  hands  — for  the  yards  c 
becoming  released  from  the  nip  of  the  stays,  lee-rigging,  an 

"'  trusses,  will  not  only  **  sally  **  from  side  to  side,  bat  scend  yi( 

lently  fore  and  aft 

Whilst  getting  a  pull  on  the  tacks  of  courses,  petty  office] 
frequently  make  use  of  a  bad  habit  of  letting  go  the  lower  lift 
thereby  exposing  the  yards  to  great  risk  of  being  sprung  nnt 

I  again  supported  by  these  ropes.    It  should  be  remembered  thi 

the  object  aimed  at  is  not  to  pull  the  weather  yard-arm  dowi 
but  to  tauten  the  weather  leech ;  and  this  is  not  effected  b 
merely  getting  the  tack  block  nearer  the  bumpkin  or  chesstrec 
If  the  yard  is  already  in  a  horizontal  line,  the  lift  should  be  kef 

t  fast,  the  bowline  let  go,  and  the  luff  of  the  sail  made  taut  b 

putting  a  tackle  on  the  tack. 

^  When  it  is  proper  to  slack  the  lower  lifts,  whilst  gettiuj 

tacks  down,  the  topsail  lifts,  top  bowlines,  and  lee  main  brae 

4  (if  taut)  should  also  be  slacked  off  at  the  same  time. 

As  in  securing  a  lower  yard  under  a  press  of  sail,  a  pull  o 

';  the  weather  brace  slacks  the  trusi<,  and  a  pull  on  the  weathe 

truss  slacks  the  brace,  ic  is  a<lTisable  to  haul  these  ropes  tav 

i  together. 

f  TAKING  IN  X  COURSE. 

\  The  most  proper  way  to  take  in  a  course  during  heavy  weathe 

has  been  a  matter  of  controversy  ever  since  the  times  of  th 
Great  Harry.     Until  then,  the  yards  were  lowered  on  the  dec 

.  when  it  became  necessary  to  take  in  the  sail. 

"  In  hauling  up  the  weather  clue  garnet  first,   the   weathe 

yard-arm,  released  from  the  downward  pull  of  the  tack,  an 
bent  upwards  by  the  bellying  canvass  of  the  course  and  drag  c 
the  topsail  sheet,  is  in  great  danger  of  being  carried  awa' 
underneath  in  the  nip  of  the  stay  :  moreover,  as  the  bulk  of  th 
sail  goes  bodily  over  to  leeward  the  instant  the  tack  is  let  go,  i 
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is  not  properly  embraced  by  tbe  bunt  and  leech  lines.  When  all 
the  gear  is  hauled  close  up,  there  remain  one  or  two  balloons 
on  the  Ice  side,  which,  throwing  themselves  backwards  over  the 
yards  and  furlers  as  the  ship  comes  nearer  the  wind,  and  then 
leaping  forward  bursting  with  wind  as  she  falls  off,  are  not  to  bo 
controlled  in  any  other  way  than  sending  men  to  the  yard  arm 
by  the  lift,  and  making  them  work  from  thence  inwards  with  the 
sea  gaskets. 

When  it  is  determined  to  haul  up  the  weather  gear  first,  the 
sheet  should  be  slacked  off  short  of  splitting  the  sail  by  shaking 
heavily ;  and  then  all  the  lee  gear  hauled  well  taut  before 
starting  the  tack.  In  this  way  the  lee  leech  and  buntline  will 
grip  the  sail  nearly  at  their  proper  places,  and  the  difficulty  we 
have  alluded  to  be  partially  diminished. 

In  hauling  the  Ice  clue  garnet  up  first,  the  canvass  is  gripped 
by  the  leech  and  buntlines  to  leeward  of  their  natural  place  in 
the  first  instance  ;  and  then,  by  their  pulling  inwards  as  the  sail 
is  clued  up,  the  canvass  that  would  otherwise  have  been  slack 
is  stripped  of  wind,  and  hauled  in  taut  along  the  lee  yard-arm. 
Whatever  canvass  may  be  left  slack  on  the  weather  side  after 
hauling  up  the  weather  gear,  is  blown  into  the  weather  side  of 
the  bunt,  where  it  is  steadied  and  bound  against  the  mast  and 
stay,  and  is  casiljf  secured* 

TAKINO  A  TOPSAIL  IN  WHEN  BLOWING  HARD. 

Excepting  as  to  the  tendency  of  the  weather  lower  yard-arm 
to  fly  upward,  which  is  chiefly  owing  to  the  pull  of  the  topsail 
sheet,  all  that  we  have  remarked  upon  the  subject  of  taking 
in  a  course  iu  heavy  weather,  applies  to  taking  in  a  topsail. 

If  there  be  no  course  set  below,  and  the  ship  be  on  a  wind, 
round  in  the  weather  lower  and  topsail  brace  until  the  sail  lifts. 

*  Falconer's  often  quoted  mnxlm : 

"  — '—  he  who  strives  the  tempest  to  dl!>arro 
Will  never  first  embrail  the  lee  yard-arm," 

was,  on  his  own  showing,  an  innovation  upon  "long  tried  practice.'*  The 
charm  of  the  poetry  must  not  be  permitted  to  cover  an  error  in  seamanship, 
or  shake  otir  faith  in  a  method  which  the  author  of  the  "  Shipwreck  "  terms 
"  barbarous.^*  A  soldier  (and  consequently  a  sailor)  is  no  more  exempt 
from  saying  a  foolish  thing  than  a  man  of  letters. 
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Let  go  the  halyards  and  liit-jiggere,  cine  the  jard  down,  hanl 
taut  and  belay  the  halyards.  If  there  are  hands  enough,  and 
there  be  three  or  four  reefs  already  in  the  sail,  all  the  gear  may 
be  run  up  together ;  if  not,  haul  up  the  lee  first,  then  the  weather. 
If  the  top-gallant  sheets  hare  been  rove  round  the  claes,  as 
before  described,  they  will  bring  all  the  slack  sail  taut  along  the 
yard.  Belay  the  clue  lines,  and  steady  up  the  topsail  sheets, 
braces,  and  rolling  tackle  before  sending  the  men  up  to  furL* 

Before  the  wind,  there  is  often  great  difficulty  in  getting  the 
bunt  of  the  topsails  secured  for  furling,  and  it  is  not  unfrequent 
to  carry  away  the  buntlines  in  the  attempt.  When  this  happens 
there  is  erery  probability  of  the  sail  being  split  and  lost,  unless 
the  ship  be  rounded  to  and  the  sail  thrown  aback.  When  the 
course  may  not  be  altered,  steady  the  bowlines,  OTerhanl  the 
top-gallant  mast  rope  down  before  all,  send  its  end  up  abaft  the 
sail,  and  make  it  fast  to  the  cap,  lash  a  snatch  block  to  the 
topmast  above  the  yard,  score  the  mast  rope  in  it,  and  haul  up 
on  the  deck  end. 

If  the  Course  be  set,  the  lower  yard  cannot  be  braced  in,  and 
the  topsail  must  be  "  spilt "  by  rounding  in  the  weather  topsail 
brace,  and  hauling  up  the  lee  clue  line  at  the  same  time.  When 
this  is  done,  haul  up  the  weather  gear,  lower  and  secure  the 
yard  for  furling. 

SENDING  A  TOPSAIL  UP  IN  BAD  WEATHER. 

It  has  been  recommended  to  send  a  topsail  up  in  bad 
weather,  through  the  weather  side  of  lubber's  hole,  because 
the  sail  is  thus  prevented  from  flying  to  leeward.  However  well 
it  may  go  up  in  this  way,  great  labour  is  involved  in  getting  it 
across  the  fore  part  of  the  top  afterwards ;  and  there  is  con- 
siderable risk  of  finding  a  **  turn  *'  in  the  sail  upon  hauling  it 
out,  in  consequence  of  having  bent  the  gear  in  so  crowded  a 
place. 

Let  us  suppose  the  main  topsail. — ^If  on  a  wind,  send  the  sail 
tackle  and  topsaQ  buntlines  down  to  windward  before  the  main 
lift  and  main  top,  and  abaft  the  main  yard.    Send  the  weather 

•  Topsails  will  stand  rery  long  in  strong  gales,  if  the  sheets  are  kept  well 
eased  off  and  stoppered,  but  the  nips  must  be  frequently  IVeshened. 
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topmast  studding  sail  halyards  down  abail  the  main  lift.  Hook 
the  sail  on  clear  of  turns  with  the  after  side  aft  (the  roping  of 
square  sails  is  always  on  the  after  side)  ;  toggle  the  buntlines, 
and  then  hitch  their  bights  round  the  quarters  of  the  sail  on 
their  own  sides  ;  bend  the  studding  sail  halyards  round  both 
legs  of  the  sail.  Sway  the  sail  up,  keeping  it  to  windward 
steadily  with  the  stud-sail  halyards.  When  the  setting  strop  is 
as  high  as  the  yard,  pass  a  rope's  end  from  the  top  round  it  and 
the  topmast,  so  as  to  keep  the  middle  seam  of  the  sail  amidships. 
Bend  the  reef  tackles  over  the  lifts ;  toggle  the  bowlines  ;  shackle 
the  sheets  and  clue  lines  ;  carry  the  ends  of  the  head  earings  to 
the  yard-arms  ;  cast  off  the  studding-sail  halyards  ;  haul  taut  the 
reef  tackles :  sway  the  sail  well  up,  and  pull  up  the  weather 
buntline,  so  as  to  light  that  arm  of  the  sail  over  the  weather 
main  lift.*  Haul  out  the  reef  tackles,  easing  the  sail  tackle  and 
buntlines  down,  until  the  sail  is  in  a  line  with  the  yard. 


SENDING  A  TOPSAIL  UP  REEFED. 

Becketed  sails  are  particularly  conyenient  for  being  sent  up 
reefed  to  any  extent.  Lay  the  head  on  the  deck,  after  side 
downwards,  and  place  the  reef  bands  one  by  one  according  to 
the  number  of  intended  reefs  on  the  head;  pass  the  head  robands 
through  that  number  of  rows  of  beckets,  and  hitch  them  to  their 
own  parts  on  their  bights.  If  four  reefs,  bring  the  reef  tackle 
cringles  to  the  yard-arms,  and  make  the  sail  up  as  before  de- 
scribed, bearing  in  mind  that  the  arms  will  be  heavy ;  conse- 
quently, in  making  up,  as  much  slack  sail  as  possible  should  be 
gathered  into  the  bunt. 

When  sails  are  sent  up  furled  with  the  intention  of  being 
immediately  set,  the  more  clue  there  is  left  out  the  better,  as 
sheet  blocks  are  easier  handled  in  the  top  than  at  the  quarters  of 
the  yard.  Moreover,  a  great  portion  of  clue  may  be  steadied 
out  in  sheeting  home  before  cutting  the  setting  strop  adrift.  If 
in  haste  with  the  sail,  and  it  be  a  becketed  one,  haul  the  sail 
along  the  yard  as  before  said,  pass  the  points  from  the  yard 

*  It  must  be  well  remembered  that  in  carrying  courses  in  such  a  breeie  ai 
would  demand  all  Ibis  precaution,  it  would  be  the  extreme  of  bad  sailorlng  to 
let  go  a  lower  lift  for  the  purpose  of  clearing  a  sail. 
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throngh  the  beckets,  following  the  lead  of  the  robands,  toggle 
them ;  secare  the  earingi,  and  make  sail  at  once  :  the  head  can 
be  brought  to  afterwards. 

Pointed  topsails  are  sometimes  sent  np  reefed  in  the  foot ;  but 
it  has  been  found  best  to  tie  the  points  round  the  head  as  if  the 
sail  were  on  the  yard,  then  to  furl  as  if  on  the  yard,  keeping  the 
head  clear  all  along. 

UKBENDnrO  SAILS. 

In  unbending  sails,  it  makes  a  neat  evolution  to  **furl  fhnn  a 
bowline."  Pipe  *'  lurl  and  unbend ;"  run  the  reef  tackles  nearly 
out,  and  the  bunt  will  be  quicker  furled  ;  stop  the  upper  yard 
ropes  out. 

When  the  topsails  and  courses  are  furled,  sU^  them  np  with 
their  gaskets,  and  let  them  hang  in  a  few  small  slip  ropes.  Cast 
off  leech  lines,  reef  tackles,  slab  lines,  &c.  Unshackle  topsail 
sheets  and  clue  lines,  single  the  head  eatings,  hook  the  sail 
tackles  and  stay  whips  to  the  setting  strops.  Guy  the  lower 
booms  a  little  aft  if  they  are  out,  else  the  fore  sail  will  fall  on  the 
topping  lifts  ;  pull  the  sail  tackles  up  enough  to  lift  the  hunt  of 
the  topsails  off  the  yards,  and  to  let  the  arms  fall  clear  of  the 
stays.  Sway  the  upper  yards,  and  ease  in  all  earings  at  the  same 
time  ;  station  the  sails  tor  sides,  point  the  topsails  on  the  side  of 
the  lower  stay  they  are  intended  to  pass,  and  then  lower  booms, 
upper  yards,  and  sails  together. 

SHIFTING  TOP-GALLANT   MASTS. 

The  most  important  matter  in  shifting  top-gallant  masts 
hastily  is,  on  receiving  the  heel  of  the  down  coming  mast  on 
deck,  to  slue  the  turns  out  of  the  mast  rope  ;  then  to  carry  the 
heel  aft,  keeping  it  from  turning,  and  laying  it  on  the  deck 
with  the  lightning  conductor  (or  after  side)  upwards  along  side 
of  the  new  mast,  which  should  also  be  placed  in  like  manner. 
*  A  leading  man  should  be  stationed  on  the  deck  sufiSciently  far 

forward  to  see  that  the  mast  rope  is  clear  of  turns  above  the  top 
rim  ;  and  to  hold  each  part  above  the  lizard  widely  separate, 
whilst  the  bight  and  lizard  are  shifted  to  the  new  mast.  In  this 
way  the  rope  is  certain  of  being  clear. 
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Two  half  hitches  on  the  lizard,  and  the  use  of  the  preyenter 
fid,  should  invariahly  be  insisted  on. 

SHIFTING  TOPMASTS. 

In  shifting  topmasts,  it  saves  time  and  avoids  risk  to  work 
with  two  parts  of  the  hawser  rove  through  the  live  sheave  hole, 
and  a  lizard  for  a  mast  rope.  The  lizard  should  be  made  with  a 
smooth  round  thimble,  seized  into  a  stout  piece  of  good  rope,  its 
ends  being  tapered  as  salvagee  tails.  These  tails  grip  the  mast 
underneath  the  hound  pieces  when  it  is  lowered  sufSciently,  and 
they  should  be  kept  from  slipping  down  by  a  lashhig  from  them 
to  the  mast  head. 

When  the  mast  is  lowered  until  the  cross-trees  are  near  the 
lower  cap,  the  length  of  surge  that  will  be  requisite  for  starting 
them  is  determined  by  the  time  they  have  been  on  the  mast  head 
as  well  as  by  the  length  of  the  mast  If  its  head  be  inside 
the  lower  tresslc  trees  when  the  heel  is  landed  on  deck,  there  is 
no  danger  to  be  apprehended  ;  only  it  is  well  to  place  bundles  of 
swabs  or  coils  of  working  ropes,  &c.,  underneath,  so  as  to  receive 
the  heel  in  the  event  of  the  hawser  breaking.  If  the  mast  head 
come  short  of  the  tressle  trees,  a  long  surge  would  be  a  risk. 
Generally  speaking,  a  six  feet  surge  is  sufficient  to  start  the 
cross  trees  ;  but  whatever  may  be  the  length  agreed  on,  the  cap 
shores  should  be  in  place,  and  their  lanyards  fast  before  giving 
it. 

The  surge  is  given  by  unreeving  the  top  tackle  pendant,  stop- 
poring  the  hnwser  at  the  bitts  or  leading  block  (overhauling 
enough  of  it  for  the  purpose),  then  making  it  fast,  and  when 
"from  under" aloft,  slipping  the  stopper. 

When  the  fid  is  out  of  the  old  mast,  wo  may  commence  with  the 
new  one.  Let  us  suppose  it  to  be  main,  and  on  the  starboard  side. 
Kun  the  most  aft,  brace  the  main  yard  sharp  up  on  the  starboard 
tack,  lash  a  runner  block  on  the  after  side  of  the  mast  about  three 
parts  up  from  the  heel,  reeve  the  mi^n  jeers  from  the  capstan 
through  the  leads,  upper  jeer  block  between  the  fork  of  the  stays, 
through  the  runner  and  jeer  blocks,  bring  the  end  down  between 
the  fork,  half  hitch  it  round  the  mast  above  the  runner  block,  and 
hitch  the  bare  end  through  the  f)d  hole  —  this  will  prevent  the 
block  from  slipping  up.    Heave  the  mast  up,  bearing  the  heel 
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well  oyer  to  port  to  keep  the  head  clear  of  the  main  jard,  lower 
the  heel  down  the  main  hatchway  until  the  head  is  under  the 
stajs.  It  will  now  hang  clear  of  the  other  mast,  and  be  ready 
for  pointing. 

Meanwhile  the  old  mast  perhaps  has  been  surged,  and 
the  lizard  passed.  Bear  its  heel  into  the  starboard  side  of  the 
main  hatchway,  and  lower  it  until  the  head  is  under  the  stays, 
pull  the  head  forward  with  the  main-top  bowline  to  keep  it  clear 
of  the  top  rim.  Heare  up  until  the  heel  is  clear  of  the  coam- 
ings ;  carry  the  heel  aft  with  a  mizen  burton,  and  lay  the  mast 
on  the  deck.  When  the  old  mast  has  been  hove  up  high  enough 
for  its  last  lower,  the  jeers  may  be  taken  to  the  capstan,  and 
the  new  mast  hore  up  and  pointed  when  done  with  the  old  mast 
Reeve  the  hawser  in  the  new  one,  heave  it  taut ;  off  jeers,  heave 
up,  and  when  placing  the  rigging,  reeve  the  preventer  top  tackle, 
and  then  fid  the  mast. 

In  sailing  ships,  the  heel  of  the  down  coming  mast  may  be 
landed  in  the  hold,  and  left  there  until  the  work  of  the  new  one 
is  finished.  In  Adding  the  new  mast,  it  must  be  remembered 
how  much  quicker  the  double  whip  hawser  is  than  the  threefold 
and  double  whip  top  tackle  ;  and  therefore,  when  the  fid  hole  is 
abreast  the  lower  yard,  care  should  be  taken  that  the  capstan  is 
worked  very  slowly,  and  the  top  tackle  allowed  a  fair  share  of 
strain. 

Were  this  evolution  performed  at  sea,  and  there  was  much 
motion,  the  top-sail  yard  should  be  well  secured  athwart  the 
fore  part  of  the  top,  and  the  yard  tackles  hooked  on  the  mast- 
head so  as  to  steady  it  until  pointed. 

8IUFTING  JIBBOOM. 

In  sending  the  new  spar  out,  it  is  of  the  first  consequence  to 
keep  the  point  well  up,  and  single  jib  halyards  are  scarcely 
equal  to  this  purpose  ;  if  they  carry  away,  the  bowsprit  cap  will 
be  wrung. 

In  most  large  ships  the  stay-sful  halyards  are  rove  double,  and 
if  that  sail  is  not  set,  they  answer  well.  The  next  resource  is 
the  sail  tackle,  and  the  only  objection  to  its  use  is  that  a  signal 
to  bend  or  shift  topsails  or  topsail  yards,  made  whilst  it  was  em- 
ployed with  the  jibboom,  would  cause  confusion. 
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Tho  practice  of  leaving  the  flying  jibboom  quite  out  whilst  shift- 
ing the  jibboom  is  a  mere  harbour  **  trick,"  and  as  it  has  nothing 
to  do  with  seamanship,  we  need  not  explain  how  it  is  done. 

There  can  be  no  rules  given  for  sending  broken  spars  down. 
The  first  thing  to  be  attended  to  is  their  being  steadied  and  pro- 
vented  from  falling  on  deck,  or  tearing  sails :  the  next,  to  sling 
and  guy  them  clear  of  the  gear.  The  cleverest  thing  of  this  kind 
that  we  have  heard  of,  was  in  the  case  of  a  shivered  top-mast, 
which,  after  being  fished  with  small  spars  above  the  cap,  was  got 
safely  down  by  sawing  off  the  lower  ends  of  these  spars  as  the 
mast  was  lowered. 

It  is  considered  a  useful  addition  to  tho  usual  arrangements 
for  general  quarters  in  steam  ships,  to  pass  stout  **  frappings  " 
round  the  lower  rigging  on  each  side,  so  as  to  be  able  to  gather 
it  in,  in  the  event  of  the  fall  of  a  mast.  Such  ropes  hanging 
slack  under  water,  would  be  very  apt  to  entangle  the  paddle  or 
screw. 

BUDDEB  GONE. 

Eudder  bands  were  the  origin  of  rudder  chains.  In  ancient 
times  vessels  had  frequently  a  rudder  at  each  end,  and  in  bad 
weather,  the  rudders  were  triced  up,  whilst  the  ship  "drove;" 
being  let  down  again  when  moderate.  When  rudders  became 
hung  as  at  present,  the  fastenings  remained  for  the  purpose  of 
retaining  tho  rudder  when  bumped  off  on  the  ship's  grounding, 
and  seamen  made  use  of  them  for  steering  purposes  when  any 
injury  befell  the  rudderhead.  The  possibility  of  this  latter 
application  has  sometimes  been  overlooked;  and  not  only  have 
the  fastenings  on  the  rudder  not  been  sufficiently  far  down,  but 
common  bolts  inserted  instead  of  a  strong  metal  strap  which 
should  clasp  a  large  portion  of  the  after  part.  A  few  years 
since  in  a  three-decked  ship  during  a  gale,  the  rudder-head 
carried  away,  and  when  tackles  were  put  on  the  rudder  pen- 
dants, the  ring-bolts  drew,  and  they  proved  to  be  but  rag-bolts. 
As  tho  gale  abated,  a  large  ring-bolt  was  driven  into  the  aiter 
part  of  the  rudder ;  to  this  the  runners  were  brought  from  each 
quarter,  and  the  ship  was  steered  daring  a  strong  breeze  and 
great  swell  into  Malta  Harbour. 

In  arranging  the  gear  of  the  temporary  rudder  in  a  screw 
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ship,  it  would  be  necessftiy  to  take  the  guys  through  the  screw 
aperture  under  the  after  bearing,  and  from  thence  up  on  their 
opposite  sides.  They  should  of  course  be  well  covered  at  the 
nip.  When  the  guys  lead  to  the  quarters,  they  should  be  turk's- 
headed,  so  as  to  keep  them  clear  of  torn  copper. 

To  steer  with  a  cable.  —  Pay  through  a  mid-ship  stem  port, 
nearly  as  much  cable  as  is  intended  to  be  overboard.  Iiash  a 
spar  across  the  stem,  having  a  large  block  at  each  end;  middle 
a  hawser  round  the  capstan,  taking  three  or  four  turns ;  lead 
the  ends  through  the  blocks  on  each  side  in  the  ports  that  are  a 
little  abaft  the  capstan,  then  through  blocks  on  the  spar,  and  make 
them  fast  to  the  cable,  expending  the  spare  ends  inboard  ;  then 
veer  the  cable  out  a  little  more.  A  party  of  hands  on  the 
capstan  bars  will  now  be  able  to  guy  the  cable  out  on  either 
quarter  as  desirable.  The  capstan  will  in  fact  do  the  duty  of 
the  wheeL 

Some  rudders  weigh  as  much  as  ten  tons.  In  shipping  or  un- 
shipping them,  the  bolts  over  head  should  be  clenched.  By 
crossing  the  ranners,  the  lashing  blocks  will  look  better  into  the 
mdder  hole. 

Budder  chocks  should  be  driven  in  when  heaving  off  after 
getting  on  shore,  and  they  relieve  the  fastenings  very  much  if 
used  when  riding  in  much  sea. 

LAKDIKG  THB  BUDDBB. 

Beeve  the  ranners  and  tackles;  lash  the  ranner  blocks  round 
the  beams,  over  the  mdder  head,  or  hook  top  blocks  to  the  bolts 
that  may  be  there,  Beeve  the  runners  through  them,  and 
make  them  fast  through  the  tiller  hole.  If  a  very  heavy  one, 
double  tliem ;  put  a  buoy  and  rope  on  the  mdder  from  outside ; 
cross  the  purchaaes  to  the  opposite  sides  of  the  deck.  Lash  the 
driver  boom  down  ;  put  a  long  tackle  on  it  from  the  mizen^mast 
head  for  a  preventer  lift,  and  pull  it  and  the  standing  topping 
lifts  taut ;  lead  a  hawser  through  a  block  at  the  mizen-mast  head* 
through  another  on  the  boom  at  the  lifts,  and  put  a  running  eye 
on  the  end  with  a  slip  stop-rope  on  the  eye. 

lift  the  mdder  out  of  the  braces,  opening  the  helm  port  that 
it  may  rise :  fish  the  heel  of  the  rudder  with  the  hawser,  and 
^hen  it  has  caught,  which  it  readily  will  below  the  lower  pintle, 
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heave  the  heel  up,  lowering  the  head,  until  hoth  are  nearly 
awash.  Place  the  boats  on  each  side  of  the  rudder ;  lash  spars 
across  their  gunwale  strake  at  the  afterthwart  and  broadest 
part  of  the  bow ;  chock  the  spars  up  from  the  keelson  and 
thwarts,  and  hang  the  rudder  to  them  by  slip  lashings,  remem- 
bering that  the  head  is  considerably  the  heaviest  part. 

If  it  has  to  be  sent  into  very  shoal  water,  put  it  on  a  raft  of 
casks. 

A  propeller,  gun,  anchor,  or  other  weight  too  heavy  for  one 
boat,  can  thus  be  carried  by  two. 

SLACK  LOWES  BIGGINO. 

On  changing  suddenly  from  a  frosty  to  a  hot  climate,  the 
rigging  **  gives  out "  sometimes  to  a  dangerous  extent.  This  is 
increased  by  the  rolling  motion;  and  casting  it  loose  for  the 
purpose  of  setting  up  becomes  a  very  critical  operation,  especially 
when  there  is  not  wind  enough  to  steady  the  ship. 

When  it  is  decided  to  do  so,  the  distance  from  dead  eye  to 
dead  eye  is  taken  with  battens  which  are  cut  to  measure,  and 
the  quantity  to  bo  taken  down  of  each  shroud  is  determined  on 
and  marked  on  its  own  batten. 

Take  one  mast  at  a  time ;  get  up  a  good  muster  of  luffs, 
salvagee  strops,  nippers,  &c.,  and  have  a  long  tackle  on  each 
pendant 

Get  top-gallant  masts  on  deck,  and  the  lower  yards  braced  in 
so  as  not  to  press  on  the  rigging  that  you  are  employed  on,  and 
have  the  sails  furled  on  thai  mast 

Hook  on  to  the  lanyards  of  the  two  foremost  pair  of  shrouds 
on  each  side;  put  the  luffs  on  the  others,  all  ready  for  their  turn; 
station  men  to  nipper,  rack,  ring  down,  attend  battens,  and  secure 
lanyards;  put  the  nippers  and  racking  on  slackly;  look  out  for  a 
still  moment,  slip  the  bights  of  the  lanyards  and  run  the  shrouds 
down  to  the  marks,  heave  the  nippers  and  rackings  taut;  do  not  be 
particular  about  the  orthodox  way  of  securing  the  lanyard,  hitch 
it  instantly  round  the  shroud;  you  can  do  that  afterwards  during 
another  still  moment,  and  so  on. 

The  stays,  if  necessary,  would  of  course  have  been  set  up 
previously. 

In  a  breeze,  if  you  could  steady  the  ship  on  a  wind,  you  would 
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take  jonr  lee  rigging  down  to  the  marks,  and  finish  that  of  the 
other  side,  after  getting  the  ship's  head  round  on  the  opposite 
tack. 

SWIFTIKO  m  BIOGINO. 

But  occasionally  the  rigging  is  too  slack,  and  the  motion  is 
too  great  to  admit  of  its  being  started.  In  this  case  swifting 
in  is  the  remedy. 

Lash  a  spar  horizontally  fore  and  aft  outside  the  rigging  high 
enough  up  to  insure  the  shrouds  being  clear  of  the  nettings  as 
much  as  possible,  when  pulled  inwards.  Lash  a  single  block 
round  each  shroud  where  the  spar  crosses,  and  let  its  lashing 
include  the  spar.  Secure  corresponding  blocks  on  each  side  of 
the  deck  as  low  down  as  may  be ;  a  spar  outside  and  lashing 
through  the  ports  are  safest,  for  the  side  bolts  can  scarcely  be 
trusted  for  this  work.  Weare  a  hawser  from  each  side  of  the 
deck  through  the  blocks  on  its  own  side  and  those  on  the 
opposite  rigging,  and  set  all  four  ends  up  and  secure  them 
simultaneously. 

CUTTING  AWAY  MASTS. 

If  it  be  required  to  cut  away  masts,  leave  a  few  shrouds  fast 
on  that  side  towards  which  yon  desire  the  masts  to  fall. 

GASTIKO  BIGGING  ADRI7T. 

In  casting  loose  to  turn  in  rigging  afresh,  the  weather  shoold 
be  very  fine  indeed,  and  water  very  smooth,  when  the  whole  is 
adrift  at  once.  A  sudden  swell  setting  in,  or  a  heavy  squall  coming 
on  when  every  shroud  was  in  hand,  and  topmasts  perhaps  on 
end,  would  endanger  spars  and  seamanlike  reputation. 

TO  GET  A  LOWER  TARD  DOWN  INSIDE  THE  RIGGING. 

Let  us  suppose  the  mainyard  port  side  of  the  deck. 

Unbend  the  sail,  send  booms  down,  unreeve  the  gear,  reeve 
three  parts  of  the  jeers.  Put  a  sail  tackle  on  the  starboard  yard- 
arm  from  the  topmast  head,  single  the  lifts,  put  a  burton  from 
the  port  yard-arm  to  the  mast  at  the  partners,  or  hook  the  port 
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yard  tackle  to  the  starboard  side,  and  have  long  tackles  from  the 
fore  and  mizen  masts  overhaaled  ready  for  the  yard-arms. 
Unsling,  top  on  the  sail  tackle,  haul  down  the  port  arm,  lowering 
the  jeers  so  as  to  clear  the  starboard  top  rim.  When  the  port 
arm  is  down,  hook  the  mizen  tackle  to  it,  haul  on  it,  lowering  the 
jeers,  and  attending  the  sail  tackle.  Hook  the  fore  tackle  under 
the  mainstay  to  the  starboard  yard-arm,  ease  up  sail  tackle.  A 
luff  on  the  bunt  will  now  guy  the  yard  off  to  the  side,  when  it  can 
be  landed  as  convenient. 

It  will  be  necessary  with  either  yard  to  clear  away  a  boom 
boat  on  the  side  the  yard  is  intended  to  be  laid  on. 

In  sending  this  yard  up  fVom  the  deck,  a  tackle  from  forward 
will  be  necessary  for  the  purpose  of  carrying  the  lower  arm 
forward  as  the  yard  rises  nearly  up  and  down. 

CLUB  HAULIKO. 

Tou  might  hare  lost  your  rudder,  or  be  too  near  the  land  to 
admit  of  Wearing,  or  there  is  too  much  sea  on  to  tack,  and  you 
want  to  get  the  ship  on  the  other  tack.  If  in  soundings,  lead  the 
end  of  a  stout  hawser  from  the  lee  (suppose  the  starboard)  side 
aft,  outside  all,  and  bend  it  to  the  ring  of  the  lee  anchor  for  a 
spring.  The  quick  way  to  get  this  end  forward  is  to  send  a 
hauling  line  rove  through  a  lead  on  the  cathead  aft  for  it. 

Take  opportunity,  when  she  is  inclining  to  come  to,  to  help  her 
with  the  sails;  and  when  she  is  about  to  stop,  let  go  the  lee 
anchor.  This  will  bring  her  head  to  wind;  tauten  and  hold  on  the 
spring,  veer  cable  when  you  see  her  head  going  off  to  port,  and 
haul  the  after  yards.  When  you  are  sure  of  her,  slip  the  cable, 
cut  the  spring,  but  do  not  be  too  quick  with  the  head  yards. 

HSAYINO  DOWN. 

When  ships  have  sustained  injuries  in  their  bottom,  and  there 
are  no  opportunities  afforded  for  docking,  recourse  is  then  had  to 
heaving  down.  Tackles  are  brought  fVom  the  mastheads  either  to 
the  shore  or  some  other  vessel,  and  these  being  hove  on,  turn  the 
bottom  up  out  of  the  water.  The  following  Tables  supply  us 
with  a  list  of  the  nature  and  quantity  of  materials  necessary  in 
the  operation,  and  the  remarks  are  abridged  by  permission  from 
the  notes  of  an  officer  who  was  engaged  in  the  heaving  down  of 
H.M.S.  ••Formidable." 
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The  **  Formidable**  was  moored  head  and  stem  off  the  careen- 
ing wharf,  and  completely  cleared  out;  hammock  nettings 
remoyed  ;  the  partners  of  the  fore  and  main  masts  on  the  main 
and  upper  deck  taken  up,  and  the  ship  prepared  for  heaving 
down  on  the  starboard  side. 

Bulkheads  were  built  on  the  main  deck ;  one  being  at  the 
fore  ends  of  the  skids,  the  other  at  the  after,  and  another 
which  extended  across  the  front  of  the  poop.  The  starboard 
lower  deck  ports  were  barred  in.  Scuttles  closed  and  boarded 
oyer  ;  main  deck  ports  on  that  side,  excepting  the  four  between 
the  bulkheads,  closed,  boarded  over,  shored  from  inside,  and  all 
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wera  caulked  in  and  payed.  Tbe  ttarboard  chain  pomp  diUs  were 
plugged  aod  covered,  and  tbe  pigeon  holce  between  the  bolUead* 
dosed  up. 

Five  bilge  pnmpe  were  rigged,  two  at  the  fore,  two  at  the  main, 
and  one  at  the  after  liatchwB;;  ia  the  squares  of  which  stages  were 
erected  for  the  workiag  parties.  The  lower  deck  woa  ecattled 
abreast  thcH  hatchways  to  permit  the  passage  of  water  from  lilt 

The  masts  were  stripped  of  cTeiytbiag  excepting  the  tower 
rigging,  and  fished  on  the  fore  and  after  rides,  with  ringle  spars 
reaching  from  the  lower  deck  to  the  tressle-trees.     These  wei9 
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lashed  in  nine  places  and  wedg^ed  taut.  They  were  supported  on 
the  starboard  side  by  shores,  the  heels  of  which  rested  on  elm 
planks  in  the  water  ways  ;  the  deck  being  shored  up  underneath. 
Of  these  there  were  three;  the  first  reaching  to  within  6  inches  of 
the  tressle-trees;  the  second,  one  third  lower;  and  the  last,  another 
third  below  the  second  ;  their  upper  ends  being  chamfered 
were  lashed  to  the  masts.  The  bellies  of  the  masts  were 
further  supported  by  horizontal  shores  of  3-inch  oak  boards 
which  projected  from  thence  to  the  main  shores,  three  of  them 
butting  on  the  first,  and  one  on  each  of  the  others.  The 
heels  were  also  shored  in  the  holds  on  the  port  side. 

On  the  port  side  the  masts  were  secured  by  out-riggers  com- 
posed of  balks  of  timber,  which  butting  against  the  coamings  and 
bitts,  &C.,  projected  through  the  ports.  Of  these  the  main  had 
five  on  the  lower  deck  40  feet  long  and  2  feet  in  the  square, 
and  four  on  the  main  deck  35  feet  long  and  18  inches  square.  The 
fore  had  four  on  the  lower  and  three  on  the  main  deck  of  similar 
proportions,  and  the  outer  ends  were  shouldered  and  cleated 
about  18  inches  from  thence  for  the  rigging  to  butt  against 

The  out-rigger  martingales  were  8 -inch  rope,  fitted  with 
thimbles  in  their  ends  ;  their  middle  taken  with  a  round  turn 
over  the  ends  of  the  spars  and  seized,  and  set  up  with  lan- 
yards ;  those  of  the  main  deck  to  chocks  in  the  lower  deck 
ports,  and  those  of  the  lower  deck  to  shackle  bolts  which  were 
driyen  through  the  ship's  side  and  forelocked. 

The  preventer  rigging  for  the  main  mast  consisted  of  eight 
shrouds  and  one  pendant  of  Id-inch  rope.  The  latter  were 
fitted  with  a  long  and  short  leg,  and  an  eye  splice  in  the 
end  of  each.  In  placing  them  on  the  mast-head  the  long 
leg,  which  set  up  to  the  foremost  lower  deck  out-rigger,  was  put 
foremost,  the  short  one  to  the  foremost  main  deck  out-rigger. 
Two  pair  of  shrouds  were  placed  over  the  mast-head  to  form  a 
bolster,  then  the  purchase  blocks,  then  the  remainder  of  the 
shrouds  ;  lastly,  the  pendant  with  a  lashing  eye.  This  rig^ging 
was  pulled  up  by  double  20-inch  blocks,  double  stropt,  the 
eye  of  the  shroud  being  taken  through  the  strop  and  toggled. 
The  lower  block  strops  went  over  the  end  of  the  outriggers,  the 
falls  were  7-inch.  The  fore-mast  was  secured  just  as  the 
main,  excepting  that  it  had  but  one  fish,  and  that  was  on  the 
after  side.    The  runners  were  carried  forward  on  each  mast  to 
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support  the  stajs.    The  mizen-mast  was  additionally  supported 
by  the  long  tackles. 

The  wedges  being  removed,  the  masts  were  steadied  over 
against  the  port  partners,  after  which  the  starboard  rigging  was 
tautened. 

The  purchase  lashings  were  set  up  by  the  runner  pendant 
fVom  one  mast-head  to  the  other.  The  tripping  cables  were 
brought  from  the  opposite  side  of  the  harbour,  under  the  bottom, 
and  secured  through  the  starboard  upper  deck  ports  to  the  port 
side,  one  being  forward  and  the  other  aft  The  Fore  Chains 
were  broken  downwards  (although  previously  shored)  by  the 
pressure  of  the  foremost  of  these  cables  when  heaving  down. 

The  heaving  down  occupied  twenty  minutes,  and  the  ship  was 
eased  up  once  to  set  up  rigging;  on  which  occasion,  it  was  found 
that  the  long  shore  of  the  main-mast  had  butted  against  and 
injured  the  tressle-tree. 

When  first  down,  the  fullness  of  the  buttocks  caused  the  stem 
to  rise  so  high  as  to  be  inconvenient  for  the  workmen,  therefore 
eighty  butts  were  secured  under  and  below  the  fore-chains  before 
heaving  down  the  second  time.  This  had  the  desired  effect  of 
keeping  the  keel  parallel,  and  enabling  the  repairs  to  be  carried 
on  at  the  gripe  and  stern  at  the  same  time.* 

A  very  instructive  lesson  on  this  subject  will  be  found  in  an 
account  of  the  heaving  down  of  the  **  Melville,"  published  by 
Captain  Harris.  That  officer  remarks  that  the  ship  leaked  when 
down  as  much  as  268  tons  in  ninety-six  minutes,  although  nine 
hand-pumps  and  five  engines  were  at  work  all  that  time,  a  quan- 
tity which  it  took  210  minutes  to  pump  out  when  righted ;  but  that 
she  leaked  less  when  the  main-deck  ports,  which  we  observe 
were  open  in  the  Melville  and  Formidable  in  the  first  instance, 
were  closed.  He  also  calls  attention  to  the  importance  of  pre- 
serving the  original  distance  between  the  fore  and  main-mast 
heads,  when  setting  up  the  rigging  afresh;  otherwise  in  heaving 
down,  the  masts  spread  apart,  and  the  purchase  falls  do  not  look 
straight  into  their  sheaves.  In  the  case  of  the  Melville's 
pumps,  the  lower  ones  discharged  into  tubs  on  the  lower  deck, 
into  which  the  lower  ends  of  the  upper  pumps  were  placed. 

In  cases  where  the  vessel  has  been  dismasted,  or  where  it  would 

•  It  is  well  to  nail  battens  fore  and  aft  on  the  deck  before  beaying  down, 
otherwise  it  is  most  dlfBcult  to  pass  along. 
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be  impoaaible  to  procure  niReient  length  of  porchue  falls,  &c, 

the  bottom  is  tamed  out  of  the  wnter  by  means  of  Spnr  deiricka. 
H.M.  ship  "Sn<^ceai,"  for  inscBiice,  vaa  thas  repaired.  The 
upper  ends  of  the  derricks  were  clettted  on  the  ship's  ade,  the 
lower,  to  which  the  porchan  blocks  were  Isshed,  were  Becnred 

Fig.  SS6. 


from  rising  by  tnrcB  of  the  ehtUo  cable,  that  were  paued  nnder 
the  bottom  from  the  opposite  side,  beiog  steadied  b;  gajs  led 
from  forward  and  atl.    [Fig.  236.) 


CHAP.  XXV. 

STEAK  BNOINE. 


Ik  this,  as  in  Other  BcienCifie  subjects,  our  object  is  to  excite  a  tatte 
for  inquiry  and  lead  on  to  better  hooks.  It  is,  therefore,  onlj 
pretended  to  give  an  ontline  of  the  general  nature  of  the  Marine 
Steam  Engine,  referring  readers  to  those  comprehensire  esplana- 
timu  that  have  been  published  by  more  qualified  writera.* 

"  The  simplest  riew  of  the  marine  ueam  engine  is  to  consider  it 
as  a  propelling  machine,  moved  by  Taporised  water.    To  tam 

1.  Ditto,  b;  Robeli  Harrmr,  Biq 
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water  into  raponr  or  steam  there  are  boilers  and  furnaces.  From 
the  boilers  steam  passes  to  the  cylinder,  in  which  a  piston  moves, 
the  piston  (generally)  carries  a  rod  which  works  a  crank,  the 
crank  turns  a  shaft,  and  the  shaft  a  wheel  or  screw."  * 

The  two  leading  properties  of  steam  are 
its  expansive  force  and  its  facility  of  con- 
densation, both  which  are  shown  by  the 
use  of  a  glass  tube  as  in  the  figure. 

Let  a  represent  a  glass  tube  with  a  bulb 
at  its  lower  end.  It  is  held  in  a  brass  ring 
to  which  a  wooden  handle  is  attached,  and 
contains  a  piston  c,  which  (as  well  as  its 
rod)  is  perforated,  and  may  be  opened  or 
closed  by  the  screw  at  top,  d  lit  is  kept 
central  by  passing  through  a  slice  of  cork 

Oat  e. 
When  used,  a  little  water  is  poured  into 
the  bulb  and  carefully  heated  over  a  spirit 
lamp;  the  aperture  in  the  piston  rod  being 
open,  the  air  is  thus  expelled,  and  when  steam  freely  follows  it, 
the  screw  may  be  closed,  when,  on  applying  cold  to  the  bulb  (as 
for  instance,  putting  it  on  the  surface  of  a  little  mercury  in  a 
glass),  the  included  steam  is  condensed,  and  a  vacuum  formed, 
which  causes  the  descent  of  the  piston,  in  consequence  of  the  air 
pressing  upon  it  from  above. 

On  holding  again  the  bulb  over  the  lamp,  steam  is  reproduced 
and  the  piston  again  forced  up  :  and  these  alternate  motions 
may  be  repeatedly  performed  by  the  alternate  applications  of 
heat  and  cold.f 

The  true  nature  of  heat  is  not  known  ;  it  operates  on  solids  bj 
conduction^  and  on  fluids  by  connection.  In  the  former  process 
it  passes  through  the  body  without  derangement  of  its  particles  ; 
in  the  latter  those  which  are  nearest  the  heat  are  displaced.  **If 
heat  be  applied  to  a  vessel  of  water,  the  particles  near  the 
bottom  are  heated  first,  and  expanding  become  specifically  lighter* 
and  ascend  ;  colder  particles  occupy  their  space,  and  ascend 
in  their  turn,  and  thus  a  current  is  established."  t 

*  Pamphlet  by  Admiral  Fitiroy.  f  Bratidt*i  Manual  of  Chemistry. 

X  Tomlinion,  Nat  PhiL 
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Thni  he«t  if  conre  jed  throaglMmt  the  wliole  TohmM  of  waler, 
and,  rauing  its  tempentare  to  SI2^,  it  rises  in  the  fbrm  of 
Steem. 

It  is  evident  that  the  more  particles  that  can  be  brought  undo: 
the  influence  of  the  heating  power  the  sooner  will  Steam  be  raisad. 
Conseqaentlj,  Boilers  are  placed  with  their  longest  dimensioBi 
horisontally.  Fire  places  are  ranged  along  the  bottom,  and  their 
flues  carried  sinuously  through  their  interior,  thus  giring  what 
is  called  a  greater  **  heating  surfifu^"  * 

It  is,  moreorer,  necessary  in  marine  boilers  tfiat,  at  a  preean- 
tion  against  fire,  the  furnaces  and  flues  should  be  contained 
within  the  boiler,  being  thus  surrounded  by  water. 

Heated  bodies  radiate  heat  more  or  less  acoording  to  tibe 
nature  of  their  surface  ;  the  dark  and  rough  radiating  and  abeocb- 
ing  more  than  those  which  are  bright  and  polished  ;  hence  it  is 
that  boilers,  and  frequently  cylinders,  are  corered  with  wood  or 
felt,  &c. 

Oxygen,  as  we  have  already  shown,  is  the  principle  of  bamiBg, 
and  one  pound  of  coals  requires  as  much  as  240  cnbic  feet  of  air 
for  its  combustion.  Hence  it  is,  that  if  there  be  delay  in  clear- 
ing the  stoke  hole  of  ashes,  or  neglect  of  rentilation  by  wind* 
sails,  removing  hatchway  gratings,  &c.,  the  fires  get  low,  and  then 
the  steam. 

The  same  consequences  follow  when  the  fires  are  only 
replenished  at  great  intervals,  and  then  so  profusely  as  to  retard 
combustion. 

By  good  stoking  is  meant  little  at  a  time  and  freqnent;  and  as 
this  cannot  be  done  without  great  toil,  the  ship  will  often  move 
slowly,  when  a  few  spare  hands  lent  from  the  watch  wonld  make 
more  difference  than  shaking  two  reefs  out  with  all  hands. 

So  long  as  water  and  snffieient  heat  are  supplied.  Steam  will 
be  generated.  When  a  fresh  supply  of  water  ceases,  the 
remainder  will  be  evaporated,  the  boiler  become  red  hot  (and 
consequently  weaker)  and  burst  with  an  ordinary  amount  of 
pressure;  or  gas  might  be  generated  and  explosion  occur. 
Therefore,  all  Boilers  are  fitted  with  Feed  pumps,  which  are 
worked  by  the  engine  itself,  restoring  to  the  boiler  as  much  of 
the  water  which  has  been  used  in  condensing  as  may  suffice. 

*  There  are  other  reaioni  for  thii  arrangement  which  are  equally  strong, 
but  not  so  evident. 
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The  necessary  quantity  to  he  admitted  is  determined  hy  ohserr- 
ing  the  level  in  the  glass  **  Water  Gauge,"  which  is  on  the  out- 
side of  the  boiler — this  level  corresponding  with  that  inside.  The 
amount  of  supply  is  regulated  by  hand;  and  as  it  has  necessarily 
become  heated  in  the  operation  of  condensing,  its  introduction 
in  the  boiler  does  not  materially  lower  the  temperature  there. 

The  consequence  of  allowing  the  water  level  to  get  too  high 
in  the  boiler  is  that  it  boils  over  into  the  steam  pipe,  and  is 
discharged  in  the  form  of  priming.  Priming  is  also  occasioned 
by  insufficiency  of  steam  space  in  the  boiler. 

We  may  notice,  in  passing,  that  in  stationary  Land  Engines 
the  boiler  supplies  itself  by  means  of  an  inside  float,  which  being 
suspended  from  a  valve,  communicates  with  a  reservoir  of  water. 
As  the  water  in  the  boiler  is  consumed,  the  float  descending 
opens  by  its  weight  the  valve,  and  admits  a  sufficiency.  On 
attaining  a  temperature  of  212^,  the  water  does  not  acquire  any 
more  heat,  although  transmission  continues ;  it  passes  into  the 
steam,  and  there  exists  under  the  name  of  latent  Aeot,  to  an 
extent  which,  judged  from  its  eflect — for  it  is  not  indicated  by  the 
thermometer — is  roughly  estimated  at  1000^.  It  is  this  power  of 
retaining  a  great  amount  of  heat,  that  makes  steam  so  useful  in 
raising  quickly  the  temperature  of  water  into  which  it  is  thrown, 
as  in  the  case  of  baths  and  buildings  heated  by  pipes. 

'*  A  cubic  foot  of  boiler  will  heat  about  2000  of  space  in  a 
cotton  mill  to  about  70^  or  80^,  and  one  square  foot  of  surface  of 
steam  pipe  is  adequate  to  the  wanning  of  200  cubic  feet  of  space.'* 

Steam,  like  air,  is  elastic,  and  if  generated  in  a  close  vessel 
may  be  retained  until  compressed  into  an  elastic  force,  which 
needs  be  restricted  only  by  the  strength  of  the  boiler.  This 
force  is  measured  by  the  amount  of  its  pressure  in  pounds 
on  every  square  inch  in  the  surface  of  the  piston,  or  that  of  the 
surface  which  contains  it;  and  is  indicated  by  the  Steam  Oauge^ 
which  is  a  bent  iron  tube,  partly  filled  with  mercury,  and  placed 
vertically  on  the  fVont  of  the  boiler,  into  which  its  end  opens. 

At  a  temperature  of  212^,  its  elastic  force  is  equal  to  that  of 
the  atmosphere,  and  it  will  therefore  support  a  column  of 
mercury  30  inches  high :  at  230^  it  will  support  42  inches,  and 
so  on. 

The  mercury  in  this  tube  will  of  course  be  at  the  same  level 
in  both  its  branches  when  the  steam  in  the  boilers  and  the 
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mtmoflphere  presi  equallj,  bat  will  riie  in  the  longer  leg  at  die 
pressare  of  the  steam  increases,  and  will  thns  bj  its  riee  indicate 
the  amoant  of  that  pressure.  If  the  elastic  force  of  steam  were 
suddenly  to  increase,  the  mercury  would  overflow  or  be  blofwn 
out  alto|(ether,  and  thus  this  gauge  would  become  an  additioDsl 
safety  ralre. 

At  whatever  pressure  steam  may  be  generated,  it  reqnires  the 
same  quantity  of  fuel  to  evaporate  a  given  volame  of  wate^. 
Hence  it  is  economical  to  use  high  pressure  steam. 

The  evaporative  power  of  coal  is  dependent  on  the  quantitf 
of  carbon  it  contains ;  Welsh  is  superior  to  Newcastle,  and  all 
coal  is  superior  to  wood  as  one  to  three. 

A  quarter  of  a  pound  of  good  coal  will  produce  85  cnhie 
feet  of  steam,  which  is  equal  to  one  horse  power. 

**  Patent  fuel  is  a  mixtnre  of  coal  and  other  substances.  Its 
object  being  to  combine  great  evaporating  power,  with  freedom 
from  sulphurous  or  other  noxious  qualities,  with  durability  in 
form  and  nature,  compactness  for  stowage,  non-liability  to 
spontaneous  combustion,  or  generation  of  gases,  and  economy ;  a 
combination  of  qualities  possessed  by  no  one  kind  of  coal." 

Boilers  are  usually  made  sufficiently  strong  to  resist  a  pressure 
of  100  pounds  on  the  square  inch. 

When  engines  are  of  such  size  as  to  require  more  steam  than 
can  be  supplied  by  one  boiler  of  ordinary  size,  additional  boilers 
are  placed  side  by  side,  communicating  their  products  through 
one  pipe,  which  is  common  to  aU. 

There  is,  however,  a  limit  to  size  inasmuch  as  the  liability  to 
bursting  increases  with  extent  of  surface;  and  it  is  for  this 
reason  that  large  boilers  are  sometimes  made  with  an  internal 
series  of  tabes  in  which  the  steam  is  generated,  these  separate 
compartments  conmiunicating  with  a  common  steam  reservoir  of 
great  strength. 

To  remedy  the  ill  effects  of  deposit  as  much  as  possible,  a 
portion  of  the  boiler  water  is  blown  off  occasionally  by  means  of 
a  cock  at  the  bottom. 

When  steam  is  raised  from  boiling  water,  it  occupies  1800 
times  as  much  space  as  the  water  from  which  it  is  raised.  When 
first  generated,  its  force  is  that  of  one  atmosphere  ;  at  320^  it  is 
equal  to  five  ;  at  356°  to  ten,  at  41 6<^  to  twenty,  at  590®  to  one- 
hundred  atmospheres.    One  cubic  inch  of  water  converted  into 
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steam,  will  produce  a  mechanical  force  sufficient  to  raise  a  ton 
weight  a  foot  high. 

So  great  a  pent  up  force  naturally  suggests  danger,  and  pro- 
vision is  made  in  the  Sqfety  Valves  for  the  escape  of  steam  when 
it  exceeds  the  pressure  which  the  boiler  is  calculated  to  resist. 
On  this  occurring,  the  valve,  which  is  suitably  loaded,  is  raised 
by  the  superabundant  force  of  the  steam  itself ;  and  when  the 
steam  has  become  diminished  to  the  required  pressure,  it  closes. 

Vast  as  is  the  force  of  steam,  it  is  the  most  controllable  of  all 
the  motive  powers ;  for  having  performed  its  duty  of  urging  the 
piston  through  the  cylinder  in  whatever  direction  the  engineer 
determines,  it  is  led  off  into  a  separate  chamber,  the  condenser, 
and  deprived  of  its  energy  in  an  instant.  Heat  gave  it  being  ; 
cold  resolves  it  into  its  former  condition  of  water.  Two  ounces 
of  water  will  in  a  second  condense  200  inches  of  steam,  and  re* 
duce  their  expansive  force  to  one  fifth. 

In  a  double  acting  condensing  engine,  as  a  ship*s,  when  the 
steam  has  acquired  a  certain  amount  of  strength,  it  is  permitted 
to  issue  through  the  steam  pipe  ;  and  is  discharged  in  jets  alter- 
nately above  and  below  a  movetible  piston  working  in  a  steam- 
tight  compartment — the  Cylinder — escaping  from  thence  into 
the  Condenser  by  the  Eduction  pipe  on  one  side  of  the  Piston, 
while  it  is  active  on  the  other. 

This  arrangement  is  effected  by  a  system  of  openings  or  pas- 
sages, which  are  regulated  by  the  engine  itself,  through  the  in- 
strumentality of  a  wheel  having  its  axis  on  one  side  of  its  centre, 
called  the  Eccentric  {Jig,  228.).  Those  passages  which  admit  are 

Fig,  228. 


the  steam,  and  those  which  emit  are  the  exhausting,  passages. 
The  slide  valves  which  close  these  passages  act  in  concert  $ 
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•o  that,  for  instance,  the  lower  e»haniting  and  u^per  8teim 
]»Mimgei  are  open,  whilst  the  upper  exhanating  and  lower  HeaiB 
ones  clote  simultaneouily.  A  yacaam  mora  or  leaf  complete  ii 
formed  on  one  side  of  the  piston,  while  the  entering  stem 
presses  upon  the  other  with  nearly  an  tmoppoeed  force.* 

By  means  of  a  contriyance  called  the  Exprnmce  Gear,  tfao 
morement  of  a  yalve  in  the  steam  pipe  is  so  managed  that  the 
admission  of  steam  to  the  cylinder  is  **  cut  off"  at  certain  points 
of  the  stroke  of  the  piston.  For  water  is  sometimee  carried 
with  the  steam  into  the  cylinder,  accamnlating  at  its  hottom ; 
and  were  the  piston  permitted  to  **  travel  **  the  whole  length  of 
the  cylinder,  it  would  come  in  contact  with  this  inc<»npresBiUe 
accumulation,  and  produce  fracture. 

Moreover,  by  the  use  of  this  gear,  the  steam  is  economised 
when  desirable.  The  slides  being  set  with  reference  to  the 
strength  of  the  steam,  the  admitting  aperture  is  doaed  at  a  par- 
ticular moment  when  the  piston  is  moving,  and  the  remainder  of 
the  stroke  is  effected  by  the  expansion  of  the  steam  which  has 
just  been  admitted. 

On  its  arrival  in  the  adjoining  chamber  (called  the  Gmdenter) 
the  steam  is  received  with  a  cold  shower-bath,  the  supply  of 
water  for  this  purpose  being  admitted  through  the  Injection 
valve,  from  a  pipe  which  communicates  with  the  sea,  by  means 
of  a  King8ton*s  valve  in  the  ship's  bottom.  This  supply  ia  regu- 
lated by  a  Sea-Cock  at  the  bottom,  and  an  Injection  cock  near 
the  Condenser.f 

The  steam,  being  re-converted  to  water,  is  made  to  flow  along 
with  that  used  in  condensation,  through  the  foot  valve,  towards 
the  air  pump  which  carries  it  to  the  Hot  WeU,  from  whence  the 
quantity  necessary  for  replenishing  the  boilers  is  conveyed  by 


*  The  apparatus  for  admitting  and  iliuttingoffiteain  fromtlie  cylinder  called 
the  Throttle  Valve  is  usually  worlied  in  the  engine  room.  The  eTil  conse- 
quences of  having  no  means  on  the  upper  decic  for  stopping  the  supply  were 
shown  in  the  case  of  a  merchant  ship  not  Tery  long  since.  A  fire  having 
broken  out  iu  the  engine  room,  gained  so  rapidly,  that  the  engineers  had  to 
desert  that  quarter  of  the  ship  ;  and  when  it  became  desirable  to  stop  the 
vessel  for  the  purpose  of  lowering  the  boats,  it  was  found  to  be  impossible,  and 
she  steamed  furiously  ahead  until  almost  the  moment  of  sinlcing. 

t  High  pressure  engines  are  not  furnished  with  Condensers,  Air  pumps,  or 
Waste  pipes,  the  steam  that  has  operated  on  the  Piston  being  allowed  to 
escape  into  the  air. 
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the  action  of  the  hot-water  pump  hack  again  to  the  hoiler,  the 
residue  being  forced  overboard  through  the  waste  water  pipe. 
All  these  different  valyes  and  pumps,  excepting  the  Kingston 
valves  in  the  ship's  side,  are  worked  by  the  engine. 

The  piston  rod  works  through  a  steam  tight  collar  in  the  lid 
of  the  cylinder  called  the  stuffing  box ;  and  as  it  always  must  of 
necessity,  when  thus  arranged,  move  in  a  line  with  the  cylinder, 
whether  that  vessel  be  horizontal  or  upright,  some  contrivance  is 
required  by  which  its  linear  motion  may  be  converted  into  the 
circular  which  is  demanded  by  the  Paddle  or  Screw.  The 
cylinder  must  either  be  adapted  to  the  motion  of  the  rod,  or 
the  motion  of  the  rod  to  that  of  the  double  handles  called 
cranks,  which  turn  the  shaft.  In  the  first  of  these  cases,  the 
cylinder  is  made  very  much  in  the  form  of  a  great  Howitzer, 
and  pivots  in  like  manner  on  the  trunnions.  These  are  bored 
through,  and  thus  steam  is  admitted.  The  head  of  the  rod  is 
connected  immediately  with  the  crank,  and  thus,  this  beautifully 
simple  and  compact  arrangement  becomes  a  **  Direct  acting 
oscillating  engine."  By  placing  two  such  engines  beside  each 
other,  and  fixing  their  respective  cranks  at  different  angles  on 
the  shaft,  one  is  always  actively  carrying  the  other  past  the  centre 
of  the  axis,  or  through  what  is  called  the  Dead  point ;  whilst  the 
other  is  in  its  neutral  position. 

In  some  engines,  where  the  cylinders  are  fixtures,  the  motion 
of  the  rod  is  kept  in  the  line  of  its  cylinder  by  the  parallel 
motion,  and  is  communicated  to  the  crank  by  an  intermediate 
system  of  side -rods,  side-levers,  and  connecting  rods,  or  by 
making  the  piston  hollow  as  in  Trnnk  engines.  In  the  case  of 
a  Side  Lever  Engine,  the  rod  is  fitted  with  a  cross  which  forms, 
as  it  were,  the  shoulders ;  from  these  hang  the  arms,  the  side- 
rods,  grasping  the  ends  of  the  great  handles,  the  side  levers,  or 
sway  beams,  at  the  extremities  of  which,  rise  the  connecting 
rods  that  turn  the  cranks. 

One  Engine  on  each  side  of  the  ship  working  cranks  differ- 
ently set,  as  before  described,  turn  over  the  Dead  point,  and  ex- 
cepting the  parallel  motion,  which  we  leave  as  matters  for  per- 
sonal investigation,  we  have  but  to  inflate  the  lungs  of  the 
machine  to  produce  rotatory  motion. 

Trunk  Engines  are  always  direct  action  ones,  and  may  be 
comprehended  by  conceiving  the  piston  rod  to  be  very  much 
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larpr  In  diimetar  than  nnul,  prajeettng  (rteun  ticht)  dtnmgh 
both  endi  of  the  ejlinder,  and  IwDow,  harlng  *  connecting  rod, 
ODe  cod  of  wbich  piToU  in  tho  oentre  of  (he  jriitoa  (r  trunk,  ud 
the  other  tantin£  the  crank. 

Fig.  9S9.  nprewntaa  Timik  efiuAtt  mtfiat,  u  w^  from  tho 
tlof»  part  of  the  engine  room. 


JSf-SM. 


D.  CoDpllDff  vid  beariog. 


Fig.  S31.  ii  the  Mme  engine  as  wen  from  llie  deck. 


With  &  tingle  en^e,  socli  m  we  have  on  shore,  the  dead 
ptunt  ii  diipoGed  of  b;  meajis  of  a  gieat  balance  wheel  having  a 
heavy  rim,  which  ii  placed  on  the  end  of  the  main  Bhait.  Thu 
wheel,  receiving  motion  in  the  fint  instance  from  (he  engine, 
ahsorbB  a  certain  amonnt  of  moving  force,  bj  which  it  canUt 
iu  vtay  through  thi^  critical  moment,  and  regulatee  the  speed  of 
the  engine  by  its  nniform  motion.  "A  force  of  fifty  pounds  per 
second,  imparted  to  a  loaded  wheel,  will  so  accnmulale  as  to 
enable  it  to  overcome  a  resiaCance  of  nearly  900  pounds  in  ten 
seconds."  The  necessity  For  this  balance  wheel  in  the  case  of 
but  one  land  engine,  and  its  inapplicability  lo  marine  purpose*, 
will  serve  to  explain  why  two  engines  are  required  in  a  ship. 

The  resistance  to  a  maiine  engine  varies.  For  instance, 
when  a  ship  plunges  her  wheels  in  the  water,  the  resistance  is 
great,  and  the  revolutions  few.  Again,  when  a  ship  pilches 
heavily,  the  screw  is  at  timea  more  than  half  oat  of  the  water. 
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and  the  resistance  small,  so  that  we  reqaire  lome  contriTance  hy 
which  a  supply  of  steam,  varying  in  proportion  to  the  resistance, 
shall  be  sapplied  to  the  cylinder  with  a  view  of  preserving  it,  or 
its  gear,  from  the  consequent  danger  of  mptnre.  Hub  is 
effected  by  the  TkroitU  Vahe,  which  is  placed  in  the  pipe  that 
conveys  steam  from  the  boiler  to  the  cylinder.  In  ships  this 
valve  is  adjusted  by  hand  from  time  to  time,  and  daring  veiy 
heavy  motion,  requires  constant  manual  attendance ;  but  in  land 
engines,  it  is  worked  by  an  apparatus  called  the  Governor,  which 
deriving  motion  from  the  engine  makes  the  latter  self  regulating 
in  this  respect  When  the  steam  is  thus  partially  checked,  it  is 
said  to  be  wire  drawn. 

Whilst  the  power  of  the  machine  may  be  measured  by  ex- 
ternal symptoms,  such  as  length  of  stroke,  and  pressure  of  steam 
on  the  gauge,  &c,  there  is  a  mode  of  ascertaining  what  is  gomg 
on  in  the  very  heart  of  the  cylinder  itself;  for  it  mnst  be  borne  in 
mind  that  the  efficiency  of  the  entering  steam  will  be  dependent 
on  the  completeness  of  the  vacuum  on  the  oppoeite  side  of  the 
piston. 

The  more  dense  and  powerful  the  steam,  the  greater  quantity 
of  water  will  it  be  composed  of,  for  low  pressure  steam  is  but  a 
small  quantity,  and  high  pressure  is  but  a  larger  quantity  cf 
water  and  vapour ;  therefore,  the  stronger  the  steam  the  more 
active  should  be  the  condensing  apparatus,  and  if  it  be  not 
doing  its  duty  as  well  as  the  boiler,  the  vacuum  will  be  in- 
different, and  the  great  force  of  steam  neutralised.  Now  by 
attaching  an  instrument  called  the  Indicator  to  the  main  cylin- 
der, we  have  a  tell-tale  which,  regulated  by  the  internal  condi- 
tion, supplies  us  with  a  self-written  report  in  the  form  of  a  dia- 
gram, not  only  of  the  performances  of  the  steam,  but  also  of  the 
extent  of  vacuum. 

The  Indicator  has  been  called  a  steam  Stethoscope,  and  may- 
be said  to  tell  the  condition  of  the  spirit  of  that  imaginary 
monster  which  seems  to  lie  fettered  and  obedient  at  the  bottom 
of  a  great  ship.  This  little  instrument  may  be  applied  to  the 
cylinder,  boiler,  or  other  places;  a  minute  hole  only  being  re- 
quired to  admit  steam  when  it  is  fixed.  It  is  a  very  small 
cylinder  in  which  is  a  piston  bearing  against  a  spiral  spring,  and 
carrying  a  pencil,  pressing  lightly  upon  a  paper  attached  to  a 
roller  which  revolves  as  the  piston  moves,  having  a  line  attached 
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to  the  machinery.  One  stroke  is  made  as  the  piston  goes  each 
way,  and  the  resuh  is  a  complete  figure  or  diagram,  traced  on 
the  paper,  which  shows  very  nearly  how  the  engines  are  per- 
forming, and  afterwards,  when  carefully  measured  and  cal- 
culated, what  is  the  actual  power,  exerted  by  the  steam.  This 
index  afibrds  not  only  a  measure  of  the  whole  power,  but  also 
shows  the  power  exerted  at  each  part  of  the  stroke. 

''The  height  at  which  the  pressure  of  the  atmosphere  solely 
would  keep  the  pencil  of  the  Indicator,  is  shown  by  a  line 
drawn  across  the  paper  by  the  pencil  while  influenced  only  by 
the  atmosphere.  The  length  of  the  figure  is  divided  into  equal 
parts  by  any  convenient  scale,  and  the  pressure  of  the  steam 
above  the  line,  and  below  (which  might  be  called  exhaustion) 
is  measured  by  the  scale  to  which  the  indicator  is  divided ; 
one-tenth  of  an  inch  usually  representing  one  pound  pressure  on 
a  square  inch.  Then  mechanically,  with  compasses,  a  certain 
number  of  equi-distant  ordinates  are  measured,  and  their  mean 
length  taken,  as  representing  the  average  pressure  on  the  piston 
during  one  stroke.  This  mean  pressure  multiplied  by  the  velo- 
city of  the  piston  (or  the  number  of  feet  travelled  by  it  in  a 
minute),  and  again  by  the  area  of  the  piston  in  square  inches, 
gives  a  product  which,  divided  by  33,000,  gives  the  indicator 
horse  power,  or  indicated  power  of  the  engines." 

This  indicated  power  is  seldom  less  than  twice  the  nominal  or 
contract  power  of  the  engines. 

As  it  has  elsewhere  been  shown  that  Weight  and  Time,  and 
Height,  or  Distance,  are  interchangeable  with  each  other,  it  will 
easily  be  understood  that  it  becomes  a  convenient  mode  of  ex- 
pressing the  power  of  a  man,  or  a  horse,  to  say  that  one  man  or 
one  horse  can  raise  a  given  number  of  pounds  one  foot  high  in 
one  minute,  inasmuch  as  multiplying  by  one,  does  not  change 
the  figures. 

A  horse  power  is  reckoned  at  33,000  pounds  raised  one  foot 
high  in  one  minute,  this  having  been  found  by  experiment  to  be 
about  the  amount  of  work  actually  done  by  a  good  horse  of 
average  strength.  To  measure  the  horse-power  of  a  steam 
engine,  it  is  necessary  to  know  the  total  number  of  pounds 
pressing  continuously,  or  rather  on  an  average,  upon  the  piston, 
which  is  the  amount  of  weight  to  be  moved  }  and  also  the 
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velocity  with  which  this  weight  is  being  moved,  or  the  distance 
through  which  it  travels  in  one  minute. 

The  former  is  found  bj  multiplying  the  area  of  the  piston  by 
the  average  pressure  of  the  steam  upon  eadi  square  inch  ;  this 
avera^  having  been  either  found  by  the  Indicator,  or  assumed 
from  a  knowledge  of  the  pressure  of  the  steam  as  generated 
in  the  boiler  and  used  in  the  engine. 

The  distance  through  which  the  piston  travels  in  a  minute  is 
found  by  multiplying  the  length  of  stroke  which  it  makes  in 
going  from  one  end  of  the  cylinder  to  the  other,  and  back  again, 
by  the  number  of  such  strokes  made  in  a  minute.  The  total 
pressure  on  the  piston  of  any  engine,  and  the  velocity  or  total 
distance  travelled  by  the  piston  in  one  minute  being  obtained  or 
known,  the  power  of  that  engine  is  then  calculated  as  a  common 
rule  of  three  sum. 

Thus :  As  33,000  lbs.  multiplied  by  1  foot  high  in  1  minute 
(which  represents  one  horse  power)  is  to  the  total  pressure  in  lbs. 
on  the  piston,  multiplied  by  the  velocity  of  the  piston  in  feet  in 
1  minute,  so  is  1  horse  power  to  the  horse  power  of  the  engine 
as  sought. 

In  speaking  however  of  an  engine  generally,  the  length  of 
etroke  is  the  distance  travelled  by  the  piston,  from  the  top  to  the 
bottom  of  the  cylinder,  or  vice  versa^  and  not  a  whole  stroke,  or 
the  distance  from  a  starting  point  back  again  to  that  starting 
point,  which  is  equal  to  a  revolution  of  the  crank. 

The  duty  of  an  engine  is  the  amount  of  work  done  in  reference 
to  the  quantity  of  fuel  consumed.  The  Modulus  or  useful  effect 
of  a  machine  is  the  fraction  which  expresses  the  amount  of  work 
compared  with  the  power  applied,  which  is  expressed  by  unity. 
Thus  if  the  work  performed  be  only  },  the  other  third  would  have 
been  lost  in  friction,  and  the  actual  product  J  would  be  the  mo- 
dulus. 

The  consumption  of  fuel  is  computed  at  8  lbs.  per  horse 
power  per  ton.  The  capacity  of  coal  boxes  at  48  cubic  feet  to 
the  ton. 

The  cost  of  engines  varies  from  20/.  to  60/.  per  horse  power, 
according  to  the  intrinsic  value  of  the  materials  used. 

An  engine  of  450  horae  power,  weighs  on  an  average,  alto- 
gether, about  300  tons.    Thus,  for  example  :  — 
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The  Marine  Propeller  is  a  screw  placed  on  an  axis  parallel  to 
the  keel,  having  its  thread  more  or  less  inclined  to  the  perpendi- 
cular. Turned  in  one  direction  it  bears  against  the  water  and 
the  vessel ;  the  water  offering  the  greatest  resistance,  the  vessel 
recedes  and  is  moved  ahead.  Turned  in  the  opposite  direction 
its  tendency  is  to  draw  the  water  towards  the  ship ;  but  again 
the  water  asserts  its  superiority,  the  ship  follows  the  screw  and 
goes  astern.  When  the  screw  is  tried  in  the  basin,  the  ship's  bows 
bear  against,  and  are  secured  to,  the  wall.  The  ship  then 
of  course  becomes  the  fixture  and  the  water  the  body  that 
moves.  The  enormous  power  of  the  screw  is  never  seen 
to  greater  advantage  than  daring  this  experiment.  The 
scone  presented  by  the  agitation  of  the  water  in  this  struggle 
for  supremacy  reminds  a  spectator  of  the  eddies  and  convul- 
sions of  a  maelstrom,  and  he  is  inclined  at  some  moments 
to  fancy  that  either  the  vessel  will  break  up  under  the  pres- 
sure, or  the  strong  opposition  of  stone  blocks  themselves  be 
forced  to  give  way.  The  propelling  action  of  the  screw,  nnable 
to  project  the  ship,  flings  the  water  astern  with  tremendous  force, 
and  the  opposite  action,  after  straining  the  bow  fastenings  to  the 
uttermost,  expends  its  force  on  the  water,  which  it  draws  towards 
the  stem  in  rapid  and  tumultuous  currents. 

The  annexed  figure  will  probably  convey  a  better  idea  of  the 
propeller  than  can  be  gathered  from  a  mere  description.  In  this 
piece  of  a  screw  there  are  two  threads,  and  it  is  evident  there 
might  be  more  or  less.  But  as  the  propellers  used  in  the  navy 
are  generally  two  threaded,  that  is  the  class  represented  here. 

*  TheM  contained  SSO  toni  of  coal 
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Fig,  233.  represents  the  propeller  in  its  frame,  on  its  bearings, 
and  connected  with  the  shaft. 

Fig,  233. 
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A  propeller  cot  oat  of  a  icrew  of  this  kind,  would  appear  end 
on  and  sideways,  as  in  the  sections. 

It  most  be  observed  that  a  propeller  is  cast  in  the  form  of  a 
section,  and  not  cut  oat  of  a  great  length  of  screw.  The  length 
is  merely  drawn  for  the  sake  of  illustration,  because  a  secdon 
alone  is  not  yerj  readily  comprehended. 

The  mode  in  which  the  propeller  is  suspended  in  its  firame, 
by  which  it  is  raised,  lowered,  and  supported  in  its  place  by 
bearings,  and  by  which  it  is  connected  with,  and  disengaged  from 
the  driving  shaft  are  shown  in  the  drawings. 

**  The  pitch  of  a  screw  is  the  distance  in  a  straight  line,  from 
one  point  of  the  outer  line  (periphery)  to  the  point  that  completes 
one  spiral  turn  around  the  axis  or  shaft,  or  it  is  the  distance  that 
a  screw  advances  in  a  solid  by  one  turn. 

**  During  its  revolution  the  propeller  does  not  advance  the  whole 
distance  of  its  pitch  as  is  the  case  of  a  screw  entering  a  solid  sab- 
stance  ;  because  the  water  yields  to  some  extent.  This  deficiency 
of  progress  is  called  the  slip." 

HANDLING  THE  PBOPELLBR. 

When  the  Propeller  is  heavy  in  proportion  to  the  yards,  place 
the  main  yard,  lash  the  bunt  particularly  well,  put  on  the  lee 
rolling  tackle,  pull  up  the  lifts,  trusses,  &c.  Have  two  top  tackles 
and  their  pendants  as  in  the  first  way  described  of  getting  in 
guns;  use  the  main  jeers  rove  in  the  upper  and  spare  jeer  blocks 
for  an  up  and  down  tackle ;  also,  have  two  preventer  tackles  to 
separate  strops  on  the  yards  for  lifts.  They  mast  be  from  the 
cap,  but  the  ends  of  the  pendants  should,  after  going  over  the  cap, 
come  on  deck  and  be  secured  there.  It  is  not  impossible  to  wring 
a  mast  head.  If  you  have  to  carry  the  screw  aft,  land  it  on  an 
8-inch  gun  carriage. 

In  dealing  with  the  mizen  mast,  as  in  getting  the  screw  on  the 
poop  from  the  quarter  deck,  or  lifting  it  out  of  the  chamber,  the 
greater  rake  of  the  mast  and  shortness  of  bowsing  demand  con- 
siderable support  from  forward,  and  it  is  a  matter  of  opinion 
whether  the  runners  and  tackles  should  do  so  from  the  mainmast 
head  or  the  deck. 

To  lift  the  screw  into  the  banjo  and  place  it  on  the  racks  in 
the  chamber,  make  a  derrick  of  the  spanker  boom,  stepping  the 
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jaws  on  a  chock  on  the  deck,  filling  up  the  hollowed  out  part, 
and  supporting  it  from  the  mizen  mast  head. 

Chain  reeving  lines  for  screw  pendants  do  not  last  so  well  as 
rope;  if  thej  should  unreeve  hj  accident,  the  fish  hooks  seized  in 
the  ends  of  the  pendants  will  catch  the  frame  and  hring  the 
screw  up. 

DISTILLING  APPASATUS. 

The  great  space  occupied  hj  the  Engine,  Boilers,  and  Coal- 
Bunkers  in  Steam  ships,  interfering  so  much  with  the  stowage 
of  the  usual  quantity  of  fresh  water,  it  has  been  found  necessary 
to  provide  for  a  sufficient  supply,  by  means  of  Distillation,  —  a 
process  that  may  require  explanation. 

Whatever  substance  may  be  held  in  solution  in  water,  whether 
earthy,  vegetable,  or  saline,  it  does  not  enter  into  the  vapour  or 
steam  which  is  generated  by  boiling;  and  as  Steam  or  Vapour 
may  be  reconverted  into  water  by  exposure  to  cold,  we  have 
only  to  collect  it  in  a  condensing  apparatus,  from  which  the 
water  may  be  drawn  off  in  a  pure  state.  It  is  true,  that  the 
water  which  has  been  mentioned  as  returning  to  the  boiler  from 
the  engine  condenser  is  so  freed  from  salt  as  to  be  perfectly 
fresh,  but  having  gone  through  so  many  greasy  passages,  it  is 
unfit  for  drinking  purposes.  A  separate  chamber  is  therefore 
connected  with  the  boilers  into  which  the  waste  steam,  or  steam 
raised  for  the  purpose  is  admitted,  condensed,  or  distilled,  and 
finally  drawn  off  in  the  form  of  purest  water. 

Fig.  234.  represents  the  condenser  with  one  side  removed, 
showing  the  internal  arrangement,  by  which  the  distilling  appa- 
ratus will  be  seen  to  consist  of  a  rectangular  tank  with  two  pipes 
leading  into  one  side  of  it,  one  at  the  lower  part,  marked  **  entry," 
being  for  the  purpose  of  admitting  cold  water,  and  the  other  at 
the  upper  end,  and  marked  **exit,"  for  the  purpose  of  allow- 
ing the  water  admitted  through  the  lower  pipe  to  escape. 
By  means  of  these  pipes,  in  a  manner  which  will  be  here- 
after shown,  a  continual  current  of  cold  water  is  kept  passing 
through  the  condenser  ;  and  issuing  from  the  top  will  be  seen  a 
small  pipe,  marked  "vapour  exit,**  the  use  of  which  will  be  here- 
after explained;  these  form  the  detail  of  the  outer  compartment 
shown  in  our  diagram.  Still  referring  to^^.  234.,  the  inner  com- 
partment is  seen  to  consist  of  two  small  chambers,  one  placed 
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ahOTt  the  other  tX  wdm  dutanea  kpaft,  uid  coniMcted  b;  i 
fcrici  of  metal  pipa  or  tabe* ;  and  riaiug  ttota  the  nppn  chtuD- 
ber,  pawing  through  the  onter  compartment  befras  mentitoed,  ii 
a  pipe  marked  "tteam,"  which  connecta  to  the  Beam  haSat  of 
the  ihip ;  alio,  iasumg  from  the  lower  chamber  ia  *  nsall  pipe 
which  pauea  through  the  oator  canpartment  at  the  lower  tai, 
and  from  which  freth  walei  U  ihowD  to  be  nmning. 

HaTiDg  now  gone  orer  the  outline  of  oar  diagram,  we  pio- 
eeed  to  >how  the  action  of  the  Tariona  parts  before  tanai, 
daring  the  proccM  of  dittiUing  fVeah  water  from  the  sea.  Tbe 
neam  from  the  bcolen  enten  the  steam  pipe  leading  lo  tbe 
npper  chamber  of  the  inner  compartment  (fig.  234. ),  where  it  ei- 
pandi  M  ibown  bj  the  arrowi  in  our  figure,  filling  the  tube* 
before  mentioned,  and  ia  there  raindlj  condenied  (retmrned  to 
water)  b?  the  contact  of  the  cold  aaa  water,  which  baa  flowed  ii 
through  the  entrj  pipe,  filling  the  outer  ctMnpartment,  and  am- 
ronnding  the  external  gnrfacee  of  the  tnbee  and  inner  chamben- 
The  water  thua  distilled  falla  into  the  lower  chamber,  and  tubs 
irom  thence  dirough  the  small  pipe,  marked  "fresh  water,"  into 
the  tanks. 

Fig,  335.  represents  the  extern&l  appearance  of  condenser 
when  closed  aad  ready  for  placing  in  a  ship. 


F1g.23i. 


Fig.  235. 


Fig.  S36.  Bf  appljing  onr  former  remarks  to  this  fignn 
we  shall  see  bow  the  distilling  apparatns  is  placed  in  a  ship,  Ihs 
figure   represents   the   foie   hold  of  H.M.S._''Bojal  Qeorge," 
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where  two  of  these  condensen  are  fitted,  one  being 'on  each  side 
of  the  ship.  By  looking  at  this  figure,  we  see  that  the  before 
named  entry  and  exit  pipes  pass  through  holes  in  the  ship's 
side,  and  thus  open  a  communication  between  the  condensers 
and  the  sea ;  therefore,  the  condensers  being  placed  below  the 
water-line,  the  cold  water  has  a  firee  passage  into  the  outer 
compartment,  where,  from  being  in  contact  with  the  tubes  of 
the  inner  vessel  containing  the  steam,  it  becomes  heated,  and 
hot  water  being  lighter,  bulk  for  bulk,  than  cold,  it  rises  to  the 
surface  of  the  sea,  passing  through  the  upper  pipe  mailed 
''exit,"  and  thus  a  continual  current  of  cold  water  is  passing 
through  the  outer  compartment  of  the  condensers,  carrying  off 
the  heat  which  causes  the  steam  in  the  inner  chamber  to  return 
to  water.  We  have  now  to  explain  the  use  of  the  small  pipe, 
marked  **  vapour  escape."  The  heated  water  emits  a  vaponr 
which,  if  an  escape  passage  were  not  provided,  would  accu- 
mulate, and  in  a  short  time  rise  to  a  sufficient  pressnre  to  resist 
the  entrance  of  the  cold  sea  water  through  the  lower  pipe.  The 
vapour  escape  pipe  is  therefore  fitted  to  the  top  of  the  outer  part 
of  the  condenser,  and  carried  above  the  water  line  inside  the  ship, 
so  as  to  allow  this  vapour  to  escape  into  the  atmosphere.  It  will 
also  be  observed  in  the  diagram  (^fig.  236.)  that  there  are 
cocks  in  each  of  the  exit  and  entry  pipes,  for  the  purpose  of 
shutting  off  the  communication  with  the  sea  when  the  condensers 
are  not  at  work. 

Condensers  of  this  description  are  made  of  the  various  sizes 
adapted  to  different  classes  of  ships ;  those  fitted  to  the  '*  Royal 
Greorge  "  are  capable  of  distilling  40  tons  of  water  in  24  hours, 
and  this  is  obtained  at  the  rate  of  the  expenditure  of  1  ton  of  coals 
for  7  tons  of  water. 
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A  FEW  remarks  on  the  personal  outfit,  expenses,  &c.,  of  a 
Naval  Cadet  may  be  of  service  to  candidates. 

The  following  price  list  of  articles  necessary  for  a  cadet's  first 
equipment  may  be  taken  as  a  fair  sample  of  such  estimates. 
Some  of  the  prices  are  less  than  those  charged  by  outfitters 
generally  ;  and,  as  the  compiler  of  this  one  seems  to  have  given 
general  satisfaction,  we  may  assume  that  the  articles  are  good, 
and  Ihe  prices  sufficiently  remunerative. 


1  Registered  Improved  Iron-bound  Sea  Chest,  No. 
3637.,  with  Improved  Zinc  Wash  Tray  &  Foot 

Bath 

1  Not  Registered,  from  -        -        -        -        - 

1  Dress  Coat,  Vest  and  Trowsers  -        -        -        - 

1  Superfine  Uniform  Round  Suit    .        .        .        . 

1  Second  Cloth  ditto    ------ 

1  Double-breasted  Blue  Waistcoat  -        -        - 

1  White  Cashmere  ditto        -        -        -        -        - 

6  Indian  Jean  ditto,  at  7^.  6(f.        -        -        -        - 

1  Watch  Coat  and  Trowsers  -        «        -        -        - 
1  Summer  Cloth,  or  Cashmere  Jacket  and  Waistcoat 
1  Patent  Waterproof  Coat,  Leggings,  and  Goloshes 
1  Blue  Flushing,  or  Pilot  Reefing  Jacket 
6  Pairs  Russia  Drill  Trowsers,  s.t  lOs,  6d, 

12  Imperial  Military  Duck,  at  9«.    - 
6  Unbleached  Scrubbing  ditto,  at  7*. 

Dowlas,  or  Linen  Jackets  -        -         .        -        . 
6  Cotton  or  Merino  Drawers,  3j».  to  58.  - 
6  Flannel  or  Merino  Shirts,  3«.  6d,  to  5«. 

24  Cotton  Socks,  Ss.  6d.  to  10«.  6d.         -        .        . 
6  Worsted  ditto.  Is.  3d.  to  Is.  6d,  - 

36  Shirts,  with  Linen  Fronts,  Collars,  and  Wrists, 
Ss.  6d.  to  5s,    ' 
6  Baltic  Flannel  Shirts,  Ss,  6d,  tol28,  ed, 
6  Night  Shirts,  at  38,  Qd,      ' 


£    8,    d. 
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£    M.    d. 
12  Linen  Collars,  7«.  6i.  to  10«.  6i. 
12  White  Cambric  Pocket  Handkerchiefe,  IOj:  6<1  to    ' 

15#. -        - 

6  Colonred  Cotton,  ditto  at  9(2.-        -        -        -046 

6  Silk  ditto,  at2«.  6i. O15    0 

4  Black  Silk,  for  the  Neck,  at  a«.  6<2.     -        -        -     0  14    0 

3  Pairs  Sheets,  at  6«.  6<2. 0  19    6 

6  Pillow  Cases,  at  Is. O60 

24  Towels,  8«.  6dL  to  10«.  6d  per  dozen  -        -        - 

4  Table  Cloths,  4  yards  each,  2«.  to  3«.  per  yard    - 

2  Regulation  Caps,  Mohair  Bonds  and  Ornaments, 

20«.  to  22*.      -----.- 
1  Silk  OiUkin  Cover,  for  ditto       -        -        -        -    0    2    6 
1  Covered  Hat,  2«.  6dl  to  3«.  6dL   - 
1  Dirk,  Belt,  and  Gold  Knot,  2i:  15s.  to  ^l  Ss. 

1  Leather  Dirk  Case -046 

1  Hair  Mattress  and  PiUow  -        -        •        -        -126 
1  Feather  Pillow 076 

3  Blankets -        -126 

1  Counterpane     -        -        -        -        -        •        -056 

1  Set  of  Clues  and  Lines,  mounted         -        -        -    0    3    6 

2  Hair  Brushes,  2«.  to  3«.  6dL 

2  Combs,  Situ.  Sd. -    0     3    0 

4  Packets  of  Soap,  at  Is.       -        -        -        -        -O40 

2  Nail  Brushes,  ails.  6d,       ^        -        -        -         -     0     3    0 

3  Tooth  Brushes,  at  I*.         -        -        -        -        -     0     3    0 

1  Clothes  Brush 026 

1  Set  of  Blacking  Brushes     -        -        -        -        -046 

6  Cases  of  Blacking      -        -        -        -        -        -O30 

1  Improyed  Quadnmt  or  Sextant,  from  1/1  1 6s.  to 

4/.  10*. 

1  Box  of  Mathematical  Instruments,  from  10s.  6d  to 

llU. 

1  Telescope  and  Signals,  from  2/.  10s.  to  3/.  3s. 

1  Dr.  Inman*s  Navigation  and  Tables,  new  edition  -     1     0    0 

1  Parallel  Ruler  and  Gunter's  Scale       -        -        -     0     7     6 

2  Nautical  Almanacs,  at  3s.  -        -        -        -        -060 

3  Logs,  at  2s. -060 

3  Watch  bills,  at  Is.  6d        -        -        -        -         -     0     4     6 

Books,  Stationery,  &c.        ..... 

2  Pairs  of  Braces,  at  2s.  Gdl  -        -        -        •        -     0     5    0 
1  Set  Metal  Wash  Fittings    -        -        -        -         -0  10    0 

1  Portable  Desk  or  Writing  Case,  from  12s.  6d,  to 
1/.  12s. 

1  Duck  Clothes  Bag,  with  Name  painted        -         -     0     5    6 
6  Pairs  White  Lisle  Gloves,  Bd.  to  Is.    - 

2  Bad  ditto,  2s.  to  3s. 
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£    a,  d, 
2  Warm  ditto  lined,  28,  6d,  to  3«.  6dl     -        -        - 
1  Carpet  Bag,  from  5^.  6d,  to  lOs,  6d.    - 
1  Set  of  Silver  Spoons  and  Forks  (according   to 
number  required  by  Mess)        -        -        -        - 

1  Looking  Glass  *        -        -        -        -        -        -036 

1  Leather  Case,  fitted  with  Silk,  Thread,  Buttons,  &c.    0    6    6 

1  Neck  Shawl,  Cashmere      -        -        -        -        -056 

2  Pair  Boots 

3  Pair  Shoes 

Engraving         ..----- 

Spare  Uniform  Buttons  and  Rings      -        -        -    0    7     6 
1  Brass  Plate,  Name  engraved  for  Chest         -        -    0    2    6 
Waterage  ---...- 

Porterage  -.--•-- 

1  Sponge  and  Bag       -        -        -        -        -        -056 

1  Scrubbing  Brush       -        -        -        -        -        -010 

Begistered  chests  differ  from  those  hitherto  in  use,  in  being 
more  ezpensivelj  finished,  and  having  drawers.  Drawers  are 
objectionable  ;  inasmuch  as  midshipmens*  chests  must  be  fre- 
quentlj  carried  on  the  upper  deck  of  lighters  when  **  taking  a 
passage,"  and  of  small  craft  when  clearing  the  lower  deck.  In  a 
lee  lurch,  or  heavy  rain,  the  drawers  in  the  ground  tier  of  the 
registered  chests  are  filled  with  water  ;  moreover,  in  clearing  the 
holds,  the  chests  in  the  cockpit  are  frequently  so  blocked  up  as  to 
be  inaccessible  except  at  the  lids.  A  good  sea  chest,  with  wash 
fittings  complete,  should  not  cost  more  than  3^ 

In  well  regulated  messes,  the  table  cloths  are  purchased  as 
part  of  the  mess  equipment,  and  a  small  advance  on  the  entrance 
money  for  this  purpose  is  well  bestowed  ;  otherwise  much 
valuable  room  is  taken  up  by  the  stowage  of  these  articles  in  the 
chest.  When  soiled,  they  are  unfit  for  a  place  among  clothing, 
and  consequently  are  always  to  be  found  either  mouldering  in 
the  **  scran  bag,"  or  being  used  as  knife  cloths  in  the  stewards* 
pantry. 

The  best  pattern  for  telescopes  is  Boss's  1^  foot  glass;  it  should 
be  fitted  with  a  strap  and  signal  card.  A  new  edition  of  "  Inman*s 
Tables**  has  recently  been  published,  which  costs  1/. 

Spoons  and  forks  must  be  silver,  not  plated  ;  and  are  more 
easily  identified  by  initials  than  by  crests. 

The  rising  extravagant  habits,  which  threatened  to  supplant 
the  old-fashioned  fimgidity  and  manly  indifierence  to  epicurism, 
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hare  been  so  promptly  checked  by  the  Anthoritiety  that  it  is  need- 
less to  do  more  than  qaote  their  Circnlar  on  the  subject. 

•*  [Circnlar  Na  282.] 

**  Admiralty,  \2(h  December^  1856. 
**  {Expense  in  Meue$  of  Her  Maje&tjft  Ships,) 

^  lAj  Lords  Commissioners  of  the  Admiralty  hare  lately  had 
reason  to  belieye  that  much  greater  expense  has  been  incurred 
by  the  Messes  of  Officers  in  some  of  Her  Majesty's  Ships  than  is 
sanctioned  by  the  Rules  and  Custom  of  the  Service ;  and,  turn. 
complaints,  which  have  been  made  to  their  Lordships,  that  mess 
debts  have  not  been  liquidated  at  the  proper  time  for  payment 
by  the  Officers  contracting  them,  and  claims  have  consequently 
been  made  upon  Officers,  who  were  subsequently  appointed,  to 
subscribe  for  the  discharge  of  debts  to  which  they  hiad  given  no 
sanction : 

**  My  Lords  have  to  call  the  attention  of  the  Officers  of  the 
Fleet  to  these  irregularities,  in  order  that  they  may  be  avoided 
in  future  ;  and  their  Lordships  desire  that  die  Officers  of  the 
Ward  Room  will  adopt  such  measures  as  will  enable  their 
Messes  to  be  maintained  with  credit  and  comfort,*  and  free  from 
extravagance,  and  thus  set  a  becoming  example  to  the  junior 
Officers. 

**  In  regard  to  the  Gun  Room  Messes ;  my  Lords  have  on 
several  occasions  had  brought  to  their  notice  circumstances  of 
extravagance  and  mismanagement,  which  have  been  caused  by 
the  unnecessarily  high  subscriptions,  and  the  use  of  expensive 
wines  and  spirits,  totally  at  variance  with  the  custom  of  the 
Service  and  the  pecuniary  means  of  the  Officers. 

"With  a  view  of  putting  a  stop  to  such  irregularities,  my 
Lords  direct  that  the  subscriptions  to  the  Gun  Boom  Messes 
shall  never  exceed  the  sum  of  eight  pounds  for  entrance,  and  that 
the  monthly  subscriptions,  including  all  extras,  shall  not  be  more 
than  thirty  shillings. 

"  Their  Lordships  further  desire  that  no  wine,  except  port  and 
sherry,  or  wine  of  the  same  class  and  price,  and  no  spirits, 
except  the  ship's  allowance,  be  used  in  the  Gun  Boom  Messes. 

"  No  wine,  spirits,  or  beer  are  to  be  received  on  board  any  of 
Her  Majesty's  Ships  without  the  written  approval  of  the  Officer 
in  command. 

"  Their  Lordships  have  also  been  led  to  believe  that,  in  some 
of  Her  Majesty's  Ships,  Messmen,  under  the  designation  of 
Stewards,  are  still  permitted  to  carry  on  the  sale  of  provisions, 
wine,  spirits,  &c.,  to  the  Messes  of  the  Officers  as  well  as  to  the 
men,  in  direct  contravention  of  the  Admiralty  Order  of  the  30th 
May,  1851.  The  attention  of  the  Officers  of  Her  Majesty's  Ships 
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is  called  to  this  subject,  as  nothing  can  tend  so  much  to  irrega- 
laritj  in  a  Mess,  as  well  as  to  injury  to  the  discipline  of  a  ship, 
as  to  permit  any  person  to  make  a  traffic  by  the  sale  of  provi- 
sions, spirits,  &c.,  instead  of  the  Messes  being  properly  conducted 
by  their  caterers. 

"  The  Commanders-in-Chief  and  Senior  Officers  in  command 
of  Stations  are  hereby  directed  to  take  the  necessary  steps  for 
carrying  out  these  Orders. 

**  By  Command  of  their  Lordships, 

**  B.  Osborne. 

**  To  all  Flag-Officers,  Commanders-in-Chief, 
Captains,  and  Commanding  Officers  of 
Her  Majesty's  Ships  and  Vessels." 

In  this  circular  it  is  not  intended  that  wine  expenses  should  be 
included  in  the  **  thirty  shUlings."  The  custom  of  the  service, 
as  gathered  from  very  numerous  moss  statements,  admits  of 
ten  shillings  a  month  as  being  a  sufficient  sum  wherewith  to  cover 
a  youngster's  wine  bill. 

The  publication  of  this  much  desired  Circular  elicited  some 
remarks  in  a  leading  journal,  which  were  so  very  apposite,  that 
we  are  led  to  reproduce  them. 

"  We  notice  with  satisfaction  a  very  opportune  order  of  the 
Admiralty  restraining  the  mess  expenses  in  the  navy.  In  the 
army,  navy.  Universities,  and  wherever  youth  forms  a  society  of 
its  own,  youth  has  to  be  protected  against  itself.  This  battle 
has  been  now  fighting  in  the  Universities  for  years,  and  with 
very  moderate  success. . .  The  Admiralty,  however,  will  probably 
bo  more  successful  as  they  command  the  approaches,  and  have 
their  young  men  within  more  convenient  limits. ...  It  is  altoge- 
ther a  more  manageable  affair.  Even  the  Admiralty,  however, 
will  probably  find  that  it  is  much  easier  to  issue  orders  on  this 
subject  than  to  get  them  observed.  Were  it  simply,  however,  a 
matter  of  good  eating  and  drinking  which  the  Admiralty  or  the 
Universities,  and  all  authorities  that  have  masses  of  young  men 
committed  to  them,  had  to  contend  with,  the  battle  would  not 
be  so  difficult.  But  it  is  more  than  this  ;  it  is  a  particular  idea 
and  standard  of  what  is  the  fine  thing  to  do  —  it  is  juvenile  am- 
bition and  high  spirit ....  Youth  has  a  horror  of  plebeianism,  and 
a  taint  in  that  quarter  is  a  perpetual  spring  of  shame  and  remorse. 
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shoald  have  the  means  of  keeping  np  their  kit,  and  affording 
recreation.  What  the  extent  of  those  means  should  be,  has  never 
been  officially  determined,  but  a  large  majority  of  experienced 
officers  who  have  been  consulted  on  the  subject,  agree  in  think- 
ing  2/.  a  month  sufficient  It  is,  however,  desirable  where  it  can 
be  afforded,  that  the  captain  of  the  ship  should  have  a  discre- 
tionary power  to  exceed  this  sum,  when  places  and  objects  of 
interest  cannot  be  visited  without  incurring  greater  expense  than 
the  regular  allowance  would  admit  of.  The  customary  mode  of 
supplying  the  funds  agreed  upon  has  been,  with  the  captain's 
consent,  to  lodge  them  in  advance  in  his  agent's  hands,  the  captain 
endorsing  bills  as  they  became  due.  By  this  arrangement  the 
captain  is  exposed  to  a  certain  amount  of  risk,  but  this  he  will 
generally  incur  rather  than  that  his  youngsters  should  be  money- 
less. We  may  confidently  expect  that  whilst  so  much  is  being 
done  for  the  benefit  of  these  junior  officers,  some  official  or  less 
precarious  method  of  supply  will  soon  come  into  operation. 

The  necessary  Qualifications  for  the  entry  of  Naval  Cadets, 
&c,  have  been  recently  set  forth  by  their  lordships  in  the  form 
of  a  circular,  so  that  we  have  but  to  place  that  statement  within 
reach  of  our  readers,  and  to  express  a  hope  that  in  our  endeavour 
to  show  them  "  round  the  ship,"  we  have  offered  them  some  slight 
assistance  towards  the  fulfilment  of  their  duties. 

ADMIBALTY  CIRCULAR  ON  QUALIFICATIONS  OF  NATAL  CADETS. 

[Circular  No.  288.] 

Admirallyy  23rd  February,  1857. 
{Naval  Cadets — Midshipmen,  Sfc.) 

The  Lords  Commissioners  of  the  Admiralty  have  established  the 
following  Keguiations  for  the  Entry  of  Naval  Cadets,  and  for 
the  Examination  of  Mates,  Midshipmen,  Naval  Cadets,  &c., 
which  will  come  into  operation  in  May  next,  instead  of  those 
now  in  force. 

To  qualify  an  officer  to  receive  a  Lieutenant's  Commission,  he 
must  have  attained  the  full  age  of  nineteen  years,  and  have  been 
borne  on  the  Books  of,  and  actually  served  in,  one  or  more  of 
Her  Majesty's  Ships  not  less  than  five  complete  years,  eighteen 
months  as  a  Cadet,  and  three  years  and  six  months  as  a  Midship- 
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man,  and  shall  have  passed  such  Examinations  as  the  Lords  Com- 
missioners of  the  Admiralty  may  from  time  to  time  direct. 

L  No  Person  will  be  nominated  to  a  Cadetship  in  the  Royal 
Navy,  who  will  be  under  thirteen,  or  above  fifteen  years  of  ago 
at  the  time  of  Examination. 

IL  Every  Candidate,  on  obtaining  a  nomination,  will  be  re- 
quired to  pass  an  Examination  at  the  Royal  Naval  College  at 
Portsmouth,  within  three  months  of  nomination.'*' 

IIL  The  Candidate  must  produce  a  Certificate  of  Birth,  or 
Declaration  thereof  made  before  a  Magistrate. 

IV.  The  Candidate  must  be  in  good  health  and  fit  for  the 
Service,  that  is,  free  iVom  impediment  of  speech,  defect  of  vision, 
rupture,  or  other  physical  inefficiency. 

V.  Candidates,  between  the  ages  of  thirteen  and  fourteen,  will 
be  required, 

1.  To  write  English  correctly  fVom  Dictation,  and  in  a 
legible  hand. 

2.  To  read,  translate,  and  parse  an  easy  passage  either  from 
a  Latin  or  French  Author. 

N.B The  aid  of  a  Dictionary  will  be  allowed  for  these 

Translations. 
And  to  have  a  satisfactory  knowledge  of 
8.  The  leading  facts  of  Scripture  and  English  History. 

4.  Modern  Geography,  in  so  far  as  relates  to  a  knowledge 
of  the  principal  Countries,  Capitals,  Mountains,  and  Rivers. 
To  be  able  to  point  out  the  position  of  a  place  on  a  map  when 
its  Latitude  and  Longitude  is  given. 

5.  Arithmetic,  including  Proportion,  and  a  fair  knowledge 
of  Vulgar  and  Decimal  Fractions. 

6.  Algebra,  including  Fractions. 

7.  The  First  Book  of  Euclid  to  Proposition  XXXII.  inclusive. 
Candidates  above  the  age  of  fourteen,  in  addition  to  the  Ex- 
amination required  for  those  between  the  ages  of  thirteen  and 
fourteen,  must  have  a  knowledge  of — 

1.  The  use  of  the  Globes,  with  correct  definitions  of  Lati- 
tude, Longitude,  Azimuth,  Amplitude,  and  tlio  other  Circles 
of  the  Sphere. 

•  NoTK.  Theso  Bxaminationi  will  take  place  on  the  first  Wednesday  in 
iho  Months  of  February,  May,  August,  and  November. 
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2.  Vulgar  and  Decimal  Fractions. 

3.  Algebra,  including  Simple  Equations. 

4.  The  First  Book  of  Euclid. 

5.  A  practical  knowledge  of  the  Elements  of  Plane  Trigo- 
nometry, and  its  application  to  the  Numerical  Solution  of  easy 
and  useful  Problems. 

As  Drawing  will  prove  a  most  useful  qualification  for  Naval 
Officers,  it  is  recommended  that  Candidates  for  the  Service 
should  be  instructed  therein. 

VI.  If  the  Candidate  succeeds  in  passing  the  required  Exami- 
nation, he  will  be  at  once  appointed  to  a  Training  Ship  at 
Portsmouth  or  Devonport,  for  a  period  of  not  less  than  three 
months,  for  the  purpose  of  instruction  in  the  subjects  contained 
in  Sheet  No.  1.,  as  well  as  in  the  Rigging  of  Ships,  Seamanship, 
the  use  of  Nautical  Instruments,  &c. 

VIL  Quarterly  Examinations  will  be  held  on  board  the 
Training  Ship,  when  any  Cadet,  who  may  consider  himself 
competent,  may  be  examined  in  the  subjects  contained  in  sheet 
No.  1,  also  in  the  course  of  instruction,  in  the  Rigging  of  Ships, 
Seamanship,  &c.,  and  if  found  qualified  he  will  be  appointed  to 
a  sea-going  Ship. 

VIII.  If  the  Cadet  does  not  pass  the  required  Examination 
according  to  his  age,  before  or  at  the  quarterly  Examinations 
after  his  entry  into  the  Training  Ship,  as  below 'specified,  he  will 
be  finally  rejected  from  the  Service. 

Quarterly  Examinatioa 
Age  at  the  time  of  his  entry  after  his  entry 

in  the  Training  Ship.  in  the  Training  Ship. 

14  years  6  months        -        -        *        .-        2nd 

14  years  and  under  14  years  6  months  •        drd 

Under  14  years  -----        4th 

Or  if  a  Cadet  by  indifierent  conduct  or  idle  habits  on  board  the 
Training  Ship  shall  show  his  unfitness  for  the  Service,  it  will  be 
the  duty  of  the  Captain  to  make  a  special  report  thereof  to  the 
Admiralty,  in  order  that  the  Cadet  may  be  at  once  removed  from 
the  Navy.  / 

IX.  No  Cadet  will  be  allowed  to  reckon  more  than  three 
months  of  the  period  of  his  service  in  the  Training  Ship,  towards 
his  future  Sea  Time. 

X.  When  a  Cadet  shall  have  served  the  full  period  of  eighteen 
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months,  including  the  three  months'  time  in  the  Training  Ship, 
he  will  be  eligible  for  the  Bating  of  Midshipman,  provided  he 
passes  the  following  examination,  in  which  it  is  to  be  ascer- 
tained — ' 

1.  That  he  has  kept  up  a  knowledge  of  his  former  instruc- 
tion. 

2.  That  he  is  able  to  work  a  Day's  Work  hj  Tables  as  well 
as  bj  projection,  to  find  the  Latitude  bj  observation  of  the 
Meridian  Altitude  of  the  Sun,  Moon,  and  Star,  Longitude  bj 
Chronometer,  and  to  work  an  Amplitude. 

3.  That  he  understands  and  can  explain  the  use  of  the 
Sextant,  and  Azimuth  Compass,  and  the  mode  of  observing 
with  them.  At  each  Examination  the  Candidate  will  be  re- 
quired to  show  that  his  Sextant  «nd  other  Instruments  are  in 

good  order. 

4.  He  must  produce  Log  Books  kept  by  himself  from  the 

time  of  his  entry  into  a  Sea-going  Ship,  and  Certificates  of 
good  conduct. 

5.  He  will  also  be  required  to  have  a  fair  knowledge  of 
steering  and  managing  a  boat  under  Oars  and  Sail,  of  Knotting 
and  Splicing,  Kigging  Lower  Masts  and  Yards,  &c.,  the 
use  of  the  Hand  and  Deep  Sea  Lead,  and  also  the  Simple 
Exercise  of  the  Great  Guns. 

XL  All  Midshipmen,  until  they  shall  have  passed  their  exa- 
minations for  Lieutenant,  are  to  keep  a  book  in  which  the  ship's 
reckoning  is  to  be  worked  out  and  noted,  and  when  they  are  at 
sea  this  book  is  to  be  sent  in  every  day  to  the  Captain,  instead  of 
the  slip  of  paper  containing  a  day's  work,  which  is  now  usually 
presented.  It  is  also  to  be  produced  at  their  examinations  ;  and 
during  the  last  six  months  of  their  service  as  Midshipmen  it  must 
contain  the  working  of  the  Observations  as  given  in  Sheet  B. 

XII.  A  Midshipman  when  he  shall  have  served  eighteen 
months  in  that  rank  will  be  required  to  pass  an  intermediate 
Examination.  In  addition  to  the  subjects  embraced  in  former 
Examinations  he  will  be  required  to  have  — 

1.  A  good  knowledge  of  practical  Navigation,  showing  that 
he  understands  the  principle  of  Navigating  a  Ship  from  one 
distant  port  to  another,  by  Dead  Reckoning  and  by  his  own 
Observations  ;  and  that  he  can  explain  the  principles  of  th& 
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tame  ;  and  that  he  can  also  take  and  work  a  doable  Altitude 
and  Azimath. 

2.  A  sufficient  knowledge  of  the  Chart  as  will  enable  him 
to  place  thereon  the  position  of  the  Ship  by  Obserration  as 
well  as  by  Cross  Bearings;  and  to  lay  off  the  True  and 
Compass  Courses. 

3.  Such  knowledge  of  Nautical  Sunreying,  as  may  enable 
him  to  measure  a  base  line  and  determine  positions  by  angles, 
and  the  manner  of  ascertaining  heights  and  distances. 

4.  If  he  has  served  in  a  Steam-Vessel,  an  acquaintance  with 
the  different  parts  and  working  of  the  Steam  Engine. 

5.  A  proficiency  in  French. 

6.  He  must  be  a  fair  practical  obsenrer. 

7.  He  must  produce  Log  Books  kept  by  himself  from  the 
time  of  his  entry  into  a  Sea-going  Ship,  and  Certificates  of 
Good  Conduct. 

8.  He  will  likewise  be  examined  as  to  his  progress  in  the 
knowledge  of  rigging  of  Masts,  Bowsprits,  &c  ,  in  getting  tops 
over  and  placing  a  lower  cap,  in  setting  up  rigging,  and  espe- 
cially as  to  the  precautions  required  in  staying  lower  Masts ; 
in  hoisting  a  quarter  or  stem  boat  up  in  a  strong  breeze  with 
a  Sea  on  ;  in  making  up  a  course  and  topsail  for  bending  at 
Sea  ;  in  shifting  topmasts,  yards,  and  sails  at  Sea,  and  the 
effect  of  the  sails  on  the  Ship  both  in  tacking  and  wearing  ; 
in  the  detail  arrangements  for  mooring  and  unmooring  Ships 
and  getting  under-way.     He  must  likewise  know  the  Great 
Gun  and  Small  Arm  Exercise,  the  use  of  Tangent  Sights,  the 
charges  for  the  Guns  of  the  Ship,  and  be  able  to  Exercise  the 
Men  at  his  Quarters.    A  report  of  the  progress  he  has  made 
in  each  of  the  above  subjects  is  to  be  made  to  the  Secretary  of 
the  Admiralty  in  the  Half  yearly  Return. 

XHL  The  Examinations  under  Articles  X.  and  XII.  are  to  be 
conducted  by  the  officer  in  command,  not  below  the  rank  of 
Commander,  and  the  next  Senior  Officer  in  the  Ship,  and  the 
Examinations  in  Navigation,  in  the  presence  of  a  Captain  or 
Commander,  by  two  Naval  Instructors  when  it  may  he  practi- 
cable, or  by  a  Naval  Instructor  and  a  Master,  or  where  there  is 
no  Naval  Instructor  by  two  Masters,  that  in  Gunnery  hy  a  Gnu- 
nery  or  other  competent  Officer  ;  and  at  these  Examinations  the 
Candidate  is  to  be  made  to  take  and  work  out  his  own  obserra 
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tions  for  Latitude,  Longitude,  Variation,  &c.,  as  thfi  case  may 
be.  1st  or  2nd  Class  Certificates  are  to  be  given  according  to 
the  merit  of  the  Candidate,  in  the  Form  A,  or  he  is  to  be  rejec- 
ted if  found  incompetent 

XIV.  A  Midshipman,  when  he  shall  have  passed  the  Exami- 
nation referred  to  in  Article  XII.,  must  continue  to  serve  in  that 
rank  for  a  further  period  of  two  years ;  and  having  completed 
such  two  years,  he  may,  if  he  has  attained  the  age  of  nineteen 
years,  present  himself  to  pass  his  Examination  for  the  rank  of 
Lieutenant,  in  accordance  with  the  Forms  Nos.  II.,  III.,  IV. 

XV.  The  Examination  for  the  rank  of  Lieutenant  is  to  be 
conducted  before  three  Captains  or  Commanders,  by  order  of  the 
Commander-in-Chief  or  Senior  Officer  of  two  or  more  ships 
present  together ;  but  a  Midshipman,  having  completed  his  term 
of  service,  and  being  nineteen  years  of  age,  who  is  serving  in  a 
ship  or  vessel  so  far  separated  from  other  ships  that  the  foregoing 
Regulation  cannot  be  complied  with,  may  be  provisionally 
examined  by  the  Captain  or  Commander  of  such  ship  or  vessel, 
with  the  aid  of  other  competent  Officers  —  Lieutenant,  Master, 
or  Second  Master,  and  if  they  find  him  to  be  duly  qualified,  they 
are  to  give  him  a  certificate  to  that  effect,  dated  on  the  day  of 
such  examination,  and  the  Captain  may  forthwith  give  him  an 
acting  order  as  Mate  ;  but  he  must  be  re-examined  on  the  first 
opportunity  that  shall  afterwards  ofier  by  three  Captains  or 
Commanders,  as  before  required,  and  if  ho  passes  successfully, 
he  will  receive  from  the  Commander-in-Chief,  or  Senior  Officer, 
an  acting  order  as  Mate  to  take  rank  according  to  the  date  of 
the  first  certificate. 

As  the  above  is  the  final  Examination  in  Seamanship,  the 
Examining  Officers  are  to  be  most  strict  in  their  investigation  of 
the  qualifications  of  Officers,  and  they  are  to  see  that  everything 
required  by  these  Regulations  has  been  complied  with  by  the 
Candidate,  and  that  he  produces  Certificates  of  good  conduct 
from  Captains  he  has  served  under  for  five  years. 

XVI.  All  Midshipmen  and  Acting  Mates  will  be  required  to 
undergo  the  following  final  Examinations  — 

1.  In  Gunnery  —  On  board  the  "Excellent." 

2.  In  Navigation  and  the  Steam  Engine  —  At  the  Royal 
Naval  College. 
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Acting  Mutes  who  haro  already  passed  abroad  are  to  present 
therosclves  for  Examination  on  board  the  **  Excellent,**  at  the  first 
Examination  Day  after  their  arriTal  in  England,  or  after  being 
paid  off,  and  having  passed  in  Cannery,  they  are  then  at  liberty 
to  select  either  the  1st,  2nd,  or  3rd  Examination  Day  at  the  Bojal 
Naval  College. 

XVII.  Any  Officer  rejected  on  his  first  Examination  at  the 
College  will  incur  the  forfeiture  of  three  months'  seniority  in  his 
rank  as  Mate.  He  may  present  himself  on  the  next  Examina- 
tion Day,  but  a  second  rejection  will  incur  the  forfeiture  of  three 
months  more  seniority ;  he  may  again  present  himself  on  the 
next  Examination  Day,  but  a  third  rejection  will  cause  his  name 
to  be  removed  from  the  List  of  the  Navy. 

XVIII.  Officers  when  they  have  passed  their  final  examina- 
tion at  the  Royal  Naval  College,  as  provided  for  in  these  Begn- 
lations,  will  be  confirmed  from  the  date  of  their  first  Certificate. 

The  non-appearance  of  an  Officer  for  Exanaination  at  the 
Royal  Naval  College  at  the  times  required  by  these  Begulations 
will  be  considered  as  an  acknowledgment  of  his  not  being 
qualified,  and  he  will  be  dealt  with  in  the  same  manner  as  if  he 
had  been  actually  rejected  on  each  day  on  which  he  may  have 
omitted  to  appear,  unless  under  certified  ill-health,  to  be  duly 
reported  at  the  time. 

XIX.  Naval  Instructors  are  to  keep  a  School  Journal  or 
Register,  which  is  to  be  produced  when  required  by  the  Captain 
of  the  Ship  or  the  Examining  Officers,  and  the  Captain  is  to 
allow  them  reasonable  access  to  the  charts  and  chronometers, 
for  the  purpose  of  instructing  the  Officers  in  their  use. 

XX.  The  Examinations  under  Articles  X.  and  X  IT.  are  to 
commence  with  those  Officers  who  shall  enter  the  Service  after 
May,  1857,  and  the  final  Examination  at  the  Royal  Naval 
College,  required  by  these  Regulations,  is  to  commence  in 
August,  1862  ;  but  any  Midshipman,  previous  to  that  date,  when 
he  may  have  completed  five  years*  service,  and  who  shall  have 
attained  the  full  age  of  nineteen  years,  may  present  himself  for 
final  examination  in  Seamanship,  Gunnery,  and  Navigation  in 
accordance  with  the  foregoing  Regulations,  instead  of  having  to 
serve  six  years  as  now  required  ;  but  if  he  fails  in  passing  his 
first  Examination  he  will  not  bo  allowed  to  come  up  for  re-exa- 
mination until  he  has  completed  his  six  years'  service. 
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XXr.  —  With  reference  to  Circular  No.  68,  of  the  17th 
December,  1 S49,  —  The  final  Examination  at  the  Royal  Naval 
College,  esta])Iished  by  the  foregoing  Kegulations,  for  the  rank 
of  Lieutenant,  shall  also  be  extended  to  the  Examination  of 
Officers  for  the  rank  of  Master,  with  the  exception  of  the  knoW'' 
ledge  of  French  ;  and  the  Regulations  in  regard  to  the  rejection 
of  Candidates  shall  equally  apply  to  them.  Officers  passing  for 
the  rank  of  Master  will  not  be  required  to  pass  a  Gunnery 
Examination. 

XXII.  With  reference  to  Circular  No.  97.,  of  the  9th  De- 
cember, 1851,  —  The  foregoing  Examination  for  the  entry  of 
Naval  Cadets  under  14  years  of  age  shall  be  extended  to  Masters' 
Assistants,  between  14  and  15  years  of  age ;  and  the  foregoing 
Examination  for  the  entry  of  Cadets  above  14  years  of  age,  shall 
bo  extended  to  Masters'  Assistants  between  15  and  16  years  of 
age.  The  knowledge  of  Latin,  French,  and  English  History, 
will  not  be  required  of  Masters'  Assistants  at  tliesc  Examina- 
tions. 

XXI IL  The  Captains  of  II M.  Ships  are  to  take  care  that  a 
convenient  place  is  set  apart  and  proper  hours  are  fixed  for  instruc- 
tion by  the  Naval  Instructor,  and  all  Acting  Mates  and  Acting 
2nd  Masters,  as  well  as  all  executive  Officers  under  that  rank, 
are  to  attend,  and  care  is  also  to  be  taken  that  they  are  regularly 
instructed  in  Practical  Seamanship,  Rigging,  and  the  Steam 
Engine,  and  a  Monthly  Examination  Day  is  to  bo  established. 

List  of  Instruments  and  Books  which  each  Cadet  will  bo  re- 
quired to  have  on  entry  : — 

Sextant. 

Case  of  Mathematical  Instruments,  containing  a  good  pro- 
tractor. 
Spy  Glass. 

French  Grammar  and  a  Dictionary  containing  Sea  Terms. 
A  Book  on  Navigation. 
Euclid's  Elements. 

Book  of  Geography.     (Sullivan's  2*.  Ed.) 
Book  on  use  of  Mathematical  and  Nautical  Instruments. 
A  Book  on  the  Steam  Engine. 
Colenso's  Arithmetic  and  Algebra. 
Jeans's  Trigonometry. 

The  Ship's  Library  will  contain  Books  of  Instruction. 
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NcL 

The  Examination  on  leaving  the  Training  Ship  will  embrace 
all  the  subjects  of  the  former  Examination,  except  Latin,  and  in 
addition  to  them  it  will  include 

In  Arithmetic — Involution,  Extraction  of  Square  Boot 

In  Algebra— Simple  Equations. 

The  Elements  of  Geometry,  as  contained  in  the  text-book 
published  for  the  use  of  the  Boys  of  Greenwich  School, 
by  John  Murray,  1854. 

Plane  Trigonometry  and  the  Solution  of  practical  and  use- 
ful Problems. 

Spherical  Trigonometry,  the  mode  of  Solving  Triangles,  and 
its  application  to  Simple  Astronomical  Problems. 

In  Navigation  —  A  Day's  Work  and  Meridional  Altitudes, 
Longitude  by  Chronometer. 

Nautical  Instruments.  To  explain  and  use  the  Sextant, 
Azimuth  Compass,  Artificial  Horizon,  and  Theodolite. 

Some  knowledge  of  the  mode  of  Surveying,  and  the  Con- 
stmction  of  Charts. 

French,  as  far  as  50  lessons  of  Ollendorff's  method  of  learn- 
ing French,  and  the  reading  and  translating  of  an  easy 
passage  from  a  French  au&or  without  the  aid  of  a  dic- 
tionary. 

Explanatory  Lectures  will  be  given  on  the  Steam  Engine, 
practical  Astronomy,  Nautical  Instruments,  Mechanics,  and 
Hydrostatics,  and  other  subjects  of  general  interest  and  instruc- 
tion. 

Certificates  must  be  produced,  approved  by  the  Captain,  from 
the  Master  of  the  Ship  that  the  Candidate  has  gone  through  and 
is  competent  in  the  course  of  instruction  in  Rigsjing  and  Seaman- 
ship, and  from  the  Naval  Instructor  as  to  the  Candidate'* 
attention  to  the  various  branches  of  his  education,  as  well  as  to 
his  general  conduct  whilst  on  board  the  Training  Ship. 

A. 

Form  of  Certificate  to  be  given  to  Officers  on  passing  for  Midship- 
men, and  at  the  intermediate  Examination. 

"We  hereby  certify  that  Mr. 
has  served  the  required  period  of  time  with  the  following  ratings 
in  H.M.  ships,  as  follows  ; — 
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And  wo  find  his  professional  knowledge  to  be  — 

In  Seamanship, 

In  Gunnery, 

In  Navigation, 

we  consider  him  qualified  and  have  granted  him  *  class 

Certificate. 

Candidate's  Signature, 

Date  of  Birth, 

Signature  of  Examining  Officers, 


No.  IL 

Form  of  the  Passing  Certificate  in  Seamanship  for  the  Bank  of 

Lieutenant  or  Master, 

In  pursaance  of  an  Order  from  we, 

whoso  names  are  hereunto  annexed,  have  called  before  us  Mr. 

and  find,  hj  his  Certificate  of  Baptism, 
that  he  is  of  the  proper  age,  as  required  by  the  Queen's  Regula- 
tions ;  that  ho  has  served  in  the  following  Ships  for  the  under- 
mentioned periods : — 


Ships 
serred  in 

Date  of 

Ratings. 

Time  serTed. 

Remarks. 

Entry. 

Discharge. 

Y. 

D. 

• 

lie  produces  Certificates  of  Good  Conduct,  for  the  period  re- 
quired by  the  Regulations,  from  the  Officers  under  whom  he  has 
served  j  especially  from 


*  1st  or  Snd. 
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Wc  bavc  stricdy  inquired  into  the  said  Mr. 

professional  knowledge  in  all  the  details  of  an  Officer^s 
and  Seaman's  duty,  under  the  following  heads,  against  each  of 
which  we  have  stated  our  opinions  of  hb  proficiency  :  — 

I.  State  of  his  Log  Book  from 
the  date  of  his  first  appointment 
to  a  Sea-going  Ship,  and  if  it 
contains  Track  Charts  and 
sketches  of  Headlands,  &c. 

II.  His  Acquaintance  with  the 
Stowage  of  Ships*  Holds. 

IIL  Knowledge  of  Masting 
Ships,  fitting  Rigging  and  Sails, 
Rigging  Ships,  Mooring,  and  Un- 
mooring, Shifting  Masts'  Yards, 
Laying  out  Anchors,  Rigging 
Sheers,  &c,  and  his  practical 
knowledge  of  the  details  of  a  Sea- 
man's duty  in  all  its  branches. 

IV.  As  Officer  of  a  Watch,  the 
practice  of  Working  and  Ma- 
noeuvring Ships  under  all  circum- 
stances of  Wind  and  Weather, 
Shifting  Sails,  &c 

v.*  Acquaintance  with  the 
name  and  use  of  the  parts  of  the 
Engine,  Boiler,  &c.  ;  construc- 
tion and  principle  of  the  Engine  ; 
practical  working  of  the  Engine 
and  Boiler. 

VI.  Date  of  Provisionnl  Exa- 
mination, and  by  whom. 

Note.  —  The  Examining  Of- 
ficers to  state  whether  this  Officer 
has  any  knowledge  of  the  Elags 
and  Signals  and  the  manner  of 
performing  the  Evolutions  of  a 
Fleet  ;  cdso  of  Stationing  a 
Ship's  Company. 

And  after  a  careful  consideration  of  this  Officer's  examinatioi 
we  are  of  opinion  that  he  is  f  to  take  charg 

of  and  perform  the  responsible  duties  of  Officer  of  a  Watch  o: 

*  When  an  Officer  passes  for  Seamanship  on  the  Home  Station,  his  know 
ledge  of  steam  need  not  be  inquired  into. 
t  Qualified  or  not  QualiBed, 
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board  any  of  H.M.  Ships,  and  is  entitled  to  a* 
class  Certificate. 

Given  under  our  Hands  at  this  day  of 

Captain,  H.M.S. 
Captain,      „ 
Captain,      „ 

Candidate's  Signature  at  full  1 

Length  -         -        -         -  J  ~ 

Place  where  Born^   Date    o/l 

Births  and  Age  on  enter-  > 

ing  the  Service      -     -     -J 

N.B.  —  In  the  case  of  an  Officer  passing  for  a  Master,  the 
Examination  is  to  be  conducted  in  the  presence  of  a  Captain  or 
Commander  by  three  Masters* 

No.  in. 

Passing  Certificate  for  a  Lieutenant  in  Gunnery, 

In  pursuance  of  the  Orders  of  the  Lords  Commissioners  of  the 
Admiralty,  dated  23rd  February,  1857,  Mr. 
belonging  to  H.M.  Ship 

has  been  examined  in  the  following  subjects  connected  with 
Naval  Gunnery,  against  each  of  which  is  stated  the  opinion  of 
his  proficiency:  — 

L  Placing  the  Men  at  Quar- 
ters, and  the  established  exercise 
of  Great  Guns,  including  the 
Revolving  Gun  Exercise. 

II.  Use  of  Tangent  Sights,  &c. 

III.  Charges,  Elevations,  and 
Kanges  of  the  different  Guns  ; 
the  Stowage  and  Working  of 
Magazines. 

IV.  Disparting  Instructions, 
&c.,  and  subjects  connected 
therewith. 

V.  Fitting  Fuses,  and  the  use 
of  Shells,  also  the  mode  of 
ascertaining  the  distance  of  a 
Ship  at  Sea. 

VI.  General  questions  on 
Naval  Gunnery,  as  contained  in 
the  Gunneiy  Book. 

VII.  Cutlass  and  Small  Arm 
Exercise. 

•  1st,  2nd,  or  3rd. 
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I  consider  him  qualified,  and  recommend  his  being  granted  a^ 

class  Certificate. 

Given  under  mj  hand,  on  board  Her  Majesty's  Ship 
this  day  of  185 

Approved, 

Gunnery  Officer. 
Captain. 


NalV. 

Form  of  Passing  Certificate  in  Navigation /or  a  Lieutenant  or 

Master. 

In  pursuance  of  the  Orders  of  the  Lords  Commissioners  of 
the  Admiralty,  dated  23rd  February,  1857,  we  have  strictly  in- 
quired into  the  practical  knowledge  of  Mr. 
belonging  to  H.M.  Ship 

in  the  following  subjects ;  against  each  we  have  stated  our  opinion 
of  his  proficiency :  — 

I,  His  knowledge  of  the  theory 
and  practice  of  Navigation  and 
the  mode  of  Conducting  a  Ship 
on  a  Voyage  from  one  distant 
Port  to  another  by  Tables  as  well 
as  by  Projection. 

n.  If  ho  can  Observe  and 
Work  out  the  Latitude  by  the 
Meridional  Altitudes  of  the  Sun, 
Moon,  and  Stars. 

Also  by  Double  Altitude  and 
the  Pole  Star. 

IIL  Also,  if  he  can  Observe 
and  Work  out  the  Longitude 
by  Chronometer,  and  find  and 
apply  the  Error  and  Rate  of  the 
same. 

Also  by  Lunar  Observations. 

rV.  If  he  can  Observe  with 
the  Azimuth  Compass  and  find 
the  Variation  by  Azimuth  and 
Amplitude ;  likewise  find  and 
apply  the  corrections  for  the 
local  attraction  of  the  Compass  ; 
and  if  he  understands  the  prin- 
ciple of  these  various  subjects. 

V.  His  knowledge  of  the  man- 

*  Istor  2nd. 
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ncr  of  making  the  Survey  of  a 
Harbour,  laying  down  Positions 
and  Soundings,  and  use  of 
Charts. 

VL  His  knowledge  of  the  pre- 
vailing Winds  of  the  Globe,  and 
also  the  CuiTcnts  of  the  Ocean ; 
and  if  he  can  find  the  time  of 
the  Tides. 

VII.*  If  he  has  a  familiar 
acquaintance  with  the  French 
language. 

VIII.  And  if  he  has  any 
knowledge  of  Mechanics  and 
Hydrostatics. 

IX.  If  ho  has  any  proficiency 
in  Drawing. 

X.  The  name  and  use  of  the 
parts  of  the  Steam  Engine  and 
Boiler ;  construction  and  prin- 
ciple of  the  engine  and  boiler  ; 
practical  working  of  the  same, 
and  use  of  the  Indicator. " 

We  find,  after  full  investigation,  that  he  is  competent  to  navi- 
gate any  of  H.M.  Ships,  and  is  entitled  to  af 
class  Certificate. 

Captain  of  H.M.S.  "  Excellent," 
Approved,  and  Superintendent  of  the 

Boyal  Naval  College. 

Admiral  and  Commander- 
in-Chief.  Professor   of  the    Royal  Naval 

College. 

B. 

Number  of  Observations  required  to  be  taken  by  a  Candidate 
during  the  last  six  months  of  his  Service,  be/ore  he  can  be 
Examined  at  the  lioyal  Naval  College  for  the  rank  of  Lieu- 
tenant  or  Master, 

No.  of  Obj. 
1. — To  find  the  index  correction 

By  Sea  Horizon  -  -  -  - 

By  measuring  the  Sun's  diameter  off  and  on  the  }•     10 
Arc      ----- 


■i) 


*  Although  no  other  modern  lan{(uaRe  than  the  French  has  been  specified 
as  a  subject  of  examination,  y^t  profictency  in  any  other  language  should  be 
favouradly  noted  in  the  Certificate.  OflScers  passing  for  the  rauli  of  Master 
are  not  required  to  be  examined  in  French. 

t  litor2ud. 
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Mo.  of  Oto< 

2.-— To  find  Latitude 

By  altitadc  of  Sun  or  Stars,  near  the  Meridian  -  5 

By  Meridian  altitude  of  Sun        -            -  -  10 

By  Meridian  a'titude  of  Moon  or  Stars    -  -10 

By  altitude  of  Pole  Star  .            -            -  -  10 

3. — To  find  Longitude  by  Chronometer 

By  altitude  of  Sun           -            -             -  -  10 

By  altitude  of  Moon  or  Stars       -            -  -  10 

4. — To  find  variation  of  Compass 

By  altitude  of  Sun  and  Compass  bearing  -  .5 

By  time  at  ship  noted  and  Compass  bearing  -  3 

By  Amplitude      -----  5 

5. — To  find  Latitude 

By  double  altitude  of  Sun  or  Stars           -  -  3 

6, — To  find  Longitude 

By  Lunar            -            -            -            -  -  5 

7. — To  find  error  and  rate  of  Chronometer  bj  altitudes 
on  shore  with  artificial  horizon 

By  single  altitude             -            -            -  -  5 

By  equal  altitudes            -           -            -  -  2 

I  hereby  certify  that  Mr. 
has  observed  and  worked  out  the  above  number  of  Obsenrationd 
during  the  last  six  months,  whilst  serving  in  H.M.  Ship 

Naval  Instructor. 
Approved,  If  no  Naval  Instructor, 

Captain.  Master. 

By  command  of  their  Lordships, 

R.  Osborne. 

To  all  Commanders-in-Chief,  Captains,  Com- 
manders, and  Commanding  Ofiicers  of 
Her  Majesty's  Ships  and  Vessels, 
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Modem  Cookery  for  Private 

Famillei,  reduced  to  r  Sjntem  of  Raij  Prac- 
tice In  h  Seriei  of  cHrefallr  tested  Rei-elpt«. 
In  which  the  principle!  of  Baron  Liebiir  and 
other  eminent  Writeri  have  been  aa  mnch 
aa  poaaible  applied  and  eiplidned.  By  Ei.tsA 
AoToif.  Newlv  revlaed  and  much  enlarvrd 
KdiUoni  with  8  Platea.  comDriainir  37  Flrorea 
and  160  Woodcuts.    Fcp.  mo.  price  7«. M. 

Aikin.  —  Select  Worki   of  the 

British  Poets,  from  Ben  Jonson  to  Beattie. 
With  Biographical  and  Critical  Prefaces  bj 
Dr.  AiKiif.  New  Edition,  with  Supplement 
hy  Loot  Aikin  t  consisting  of  Selections 
from  more  recent  Poets.   8to.  price  18«. 

Allen.— The  Dead  Sea  a  New 

Route  to  India t  with  other  Fragments  and 
Gleanlnifs  in  the  Rast.  Bf  Captain  W. 
Allkn,  R.N.,  F.R.S.,  etc.  With  Maps, 
Woodcuts,  and  coloured  Plates.  S  vols, 
post  8to.  price  35«. 

Arago  (r.)— Meteorological  Ea- 

itaya.  Bjr  Francis  Araoo.  With  aii  Intro- 
duction bj  Baton  Hombolot.  Translated 
uud^r  the  superintendence  of  Liettt.«Col. 
K.  Sabinb,  R.A.    8vo.  18«. 

Arago's  Popular  Astronomy.— 

Trannlated  and  edited  by  Admiral  W.  H. 
8mtth,  For.  Sec.  R.  8.  i  and  Robbrt 
Grant.  M.A.,  F.R.A.S.  In  Two  Volumes. 
VoU  I.  8to.  with  Plates  and  Woodcuts,  lis. 

Arago's  Lives  of  Distinguished 

Sclrntiflc  Men.  Translated  br  the  Rev. 
Badbn  PowiLt,  M.A.,  Rear>Adminil  W. 
H .  Sm  ttr  t  and  R .  Grant,  M  . A.    Sro . 

[In  tktprtat, 

Arnold. —Poems.   By  Matthew 

Arnold.  First  Series  |  Second  Rdition. 
Fcp.  rtvo. 6«.  6tf.— Second  Series.  Fcp.  Hro. 
price  5«. 

Arnold.— Oakfleldf  or,  Fellow- 
ship in  the  Kast.  By  W.  D.  Arnold. 
Llrutenant  &8ih  Regiment.  Bengal  Natire 
Infantry.  The  Sircond  SditloDi  revised. 
S  vols,  post  8to.  price  SI«. 

Arnott.— On  the  smokelessPire- 

place,  Chimnejr  Valves,  and  other  means, 
old  and  new.  of  nblatning  Healthful  Warmth 
and  Ventilation.  By  Nan.  Arnott,  M.D., 
F.R.8.,  F.O.S.    8to.  6«. 


Arrowsmith.— A  Geographical 

Dictionary  of  the  Holjr  Scripturesi  Includ- 
ing also  Notices  of  tne  Chief  Places  and 
People  mentioned  iu  the  Apocrypha.  By 
the  Rev.  A.  Arrowsm itr,  M.A.   8to.  Us. 

Austin.— Ckrmany  from  1760  to 

1814 ;  Or,  Sketches  of  Gorman  Life  from  the 
Decay  of  the  Empire  to  the  Expulsion  of  the 
French.    By  Mra.  Austin.  PottSvo.  1S«. 

Joanna  Baillie's  Dramatic  and 

Poetical  Works,  complete  in  One  Voluipe. 
Second  Edition,  including  a  new  Life  of 
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Square  crown  8to.  31«.  cloth,  or43f.Doiuid 
in  morocco. 
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Baker.— The  Bifle  and  the  Hound 

In  Ceylon.  By  S.  W.  Bakbr,  Esq.  With 
Plates  and  Woodcuts.    8to.  price  14«. 

Barth.— Travels  and  Discove- 
ries In  AfHca.  By  Dr.  Bartr.  With  Maps 
and  IllustTations.  Comprising  Journeys 
from  Tripoli  to  Kouka,  from  Kouka  to 
Yola,  the  Capital  of  Adamawa.and  back  i 
to  Kanem,  accompanying  a  Slare*  Huntlnf 
Expedition  to  Muago  t  and  his  Journey  to 
ana  Residence  In  Baglrmo.  Also,  a  Journey 
from  Knuka  to  Timbuctoo  i  his  Residence 
In  Timboctooi  and  his  Journey  back  to 
Konka.  [intktprut. 

Bayldon's  Art  of  Valuing  Bents 

and  Tillages,  and  Tenant's  Right  of  Enter« 
ing  and  Quitting  Farms,  explained  br 
sererai  Specimens  of  Valuations  i  wltn 
Remarks  on  the  Cultivation  pursued  on 
Soils  in  different  Situations.  Adapted  to 
the  Use  of  Landlords,  Laud  Agents,  Ap« 
pralsers.  Farmers,  and  Tenants.  New  Rdl'- 
tion,roTlsed  by  J.  Donaxoson.  8to.  lOt.  M, 

Berkeley.— Reminiscences  of  a 

Huntuman.  By  the  Honourable  Qrantx.bt 
F.  Bbrkblbt.  With  four  Etchings  by 
John  Leech.    8to. price  14*. 

Black's  Practical  Treatise  on 

Brewing,  based  on  Chemical  and  Econo- 
mical Principles  i  With  Formula  for  Public 
Brewers, and  Instructions  for  PriTate  Fami- 
lies. Several  I  Uustrations  printed  la  Co- 
lourt.  New  Bdltion,  enlarg*'.  8to.  lOt.  M. 
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BUiiie*8  Eneyelopedia  of  Rural    ProfetMr  Brande*!  Lectures  on 


ByorUi  or,  •  e<Multt«  Accoaat,  Hlstorlc«l» 
Practlral,  mi4  DeacrlMUve,  of  HmbUbb, 
SkootUif ,  rUMsf ,  iUrlnff,  Mid  otktr  PIcM 
BfortB  Mid  Athletic  Aanurmenti  of  tb« 
pn—ut  d«j.  With  upward*  of  <00  Wood- 
c«tt.  A  New  Idltioa,  tboroarklj  rorlMd 
ky  Harbv  Hibotbr,  IriBMBRAt  aad  Mr. 
A.  OuKUkU  I  wtth  naeroBM  •ddMoaml 
I  U«aintioB«.    8to  .  price  Hto. 

Blair's  Chronological  and  His- 

•Mlcal  Tkklea.  froa  the  Creatioa  to  tho 
prtMBt  Tlnet  wltb  Addition!  aad  Cor- 
nctlons  f  roai  the  aioot  Mtheatlc  Writon  i 


OrfBBlc  Chemittrj,  aa  appUcd  to  Maaa- 
factares«  lacladiaf  Dyciaf,  BleachiM, 
Calico. PrIatlBf,  Sanr  Manwfactare,  the 
Praaertatloa  or  Wood,  Tuiaiair*  etc.  deU- 
vered  before  the  Mcabert  of  the  Ro7«l 
lastUatloB.  Arraofad  by  penalMioa  froai 
the  Lcctarer't  Notes  by  J.  ScovvBMt,  M.B. 
Fep.  8ro.,  with  Woodc«U,  price  7«.  9d, 

Brewer  .--An  Atlas  of  ffistory 

aad  Oeofruky(fiOBithe  CoanaeneeaMBiof 
the  Chrieliaa  Bra  to  tho  Preaeot  Ttec  i 


lacladiaf  the  Conpatatioa  of  Si.  Paal,  a* 
cooncctiiiv  the  Period  f roai  the  Bzode  to 
the  Temple.    Under  the  rerlslna  of    Sir 


BsiiRr  EiAis,  K.H.    New  Kdittoa,  with 
corrertloas.  Imperial  8to.  price  lit.  M. 

Bloomfield.— The  Greek  Testa- 


iti  with  copioasRafUsh  Notes, CriUcal, 
Philological,  and  Ezplaaatory.  Kepedally 
fonaed  for  the  aec  of  adTancodStadoatsaBd 
Caadldatet  for  Holy  Orders.  By  the  Rev. 
8.  T. BuwMvrBLD,  D.D.  P.8.A.  Ninth Bdl- 
tloa,  revised  throathont  t  with  Dr.  Bloom* 
Seld's  BupfUmtntmrjf  AnnutmtHm  lacer* 
porated.    i  vols.  8ro.  with  Map,  price 9f.8«. 

Dr.  Bloomfield's  College  &  School 

Greek  TeitaaMati  With  Mcf  larltoh 
Notes,  chiefly  Philological  aad  RspUna- 
tory.  Seventh  and  tkemptr  Kdltloa,  with 
Map  aad  Index.    Fcp.  8to.  price  7$.  M. 

Dr31oomiield'sCollege  &8cheol 

Lezieon  to  the  Greek  TestaaMOt.  Fcp.  8to. 
price  lOf.  M. 

Bode.—The  Absence  of  Preci- 
sion la  the  Formolaries  of  the  Charcb  of 
England  Scriptural  and  Suitable  to  a  State 
of  Probation:  Belngthe  B«M;ifoML«cf«ref 
for  1855.  By  the  Rer.i.  K.  Bodb,  M.A., 
Rector  of  Westwcll .   8to.  price  St. 

Bode.—Balladsfrom  Herodotus  t 

With  aa  Introdactory  Poem.  By  the  Rer. 
J.  B.  Bodb,  M.A.,  late  Student  of  Christ 
Church.  Second  Rdition,  with  four  additi- 
onal Pieces.    16mo.  price  7»- 

A  Treatise  on  the  Steam  Engine, 

la  its  AppUcatioa  to  Mlaes,  Mills,  Steam 
NaTigatiou,  and  Railways.  By  the  Artisan 
Club.  Edited  by  Joair  Bourwb,  C.E. 
New  Edition  i  with  88  Steel  Plates,  and 
849  Wood  Engrariags.   4to.  price  37«. 

Bourne. —  A  Treatise  on  the 

Screw  Propeller  t  With  Tarions  Saggestions 
of  ImproTement.  By  John  Boorhb,  C.B. 
New  Edition,  thorourhiy  revised  t  with  SO 
Plates  and  numerous  Woodcuts.  4to.  38s. 

Brande.-^A  Dictionary  of  Sci- 
ence, utemture,  and  Art  I  comprislnrthe 

History,  Descriptioa  and  Sclentiic  Pria* 
eipies  of  erery  Branch  of  Human  Know- 
ledge I  with  the  Deriration  and  Deilnitlon 
of  all  the  Terms  in  general  ase.  Edited 
by  W.  T.Bram DB,  F.11.8.L.  and  E.;  assisted 
*  -^  |>r.  J.  CAurnt.  Third  Bdltkm,  revised ; 
tkWoodevU.  8to.  price  80s. 


CoBsprlaiaf  a  Serlca  of  Mlsteea  eoI«Mned 
Maps*  arrngad  la  Chroaologlcal  Order, 
with  niastratlTe  Memoirs.  By  tke  Rev.  i . 
K.  Brbvbr.  M.A.,  Profeaaor  of  BavHsb 
History  aad  Uteratmrc  fas  Uaff*8Collcg«  Xm- 
doa.  ThcMuseoasplledaBdeBfravcdMrE. 
WcIkr,FJl.6.8.  Royal 0vo.lSf.6A  half -bd. 

Br 0 die.— Psychological  In- 

aniries,  in  a  Series  of  Essays  istcaded  to 
lastraU  the  laflaeacc  of  the  Phvaical  Or- 
gaaisatloa  on  the  Meatal  Facvltles.  By 
Sir  BsiMAMni  C.  BRomi,  Bart.,  D.CX., 
▼.P.R.S.,  CorrespoatUof  Meaibet  of  the 
lastitate  of  Fkaace,  etc.  Tklrd  BAioa. 
Fep.Svo.  prieate. 

Brougham  and  Bonth.— Analy- 
tical view  of  Sir  Isaac  Newton's  PriadpU. 
ByHsHRT  Lord  Bbooohax,  F.R.S.,  Mem- 
ber of  the  National  lastitate  of  Frimee  aad 
oftbe  Royal  Academy  of  Naalea;  and  E.i. 
Booth,  B  A.,  Fellow  of  St.  Petar*a  CoUcga, 
Cambtfdfft.    Sva.  priea  I4f • 

Autobiography  of  James  Silk 

Buchinehami  lacludlag  his  Voyagea,  Tra- 
vels, Adventures,  Speculations,  Successes, 
and  Failures,  Araakly  and  faithfully  aarruted: 
wHh  Ckaracteristic  Sketches  of  Public  Mca 
witk  wkom  be  has  had  personal  iatorcoarse 
durtag  a  period  of  more  tbaa  Fifty  Years. 
Vols.  1.  and  II.  postSvo.  price  31s. 

*,*  Vols.  HI.  aad  lY.  edited  by  tke  A»- 
tbor's  Sou,  aad  completing  tke  work»  at« 
preparinf  for  pnbllcaOoa. 

BnlL— The  Maternal  Manage- 

meat  of  Children  la  Healtk  and  Disease. 
By  T.  Bou,  M.D.  New  Edition,  Fcap. 
8vo.  price  6t. 

Dr.  Bull's  Hints  to  Motlieni  for 

the  Management  of  tkeir  Healtk  during 
the  Period  of  Pregnancy  and  in  tke  Lying« 
in  Room:  With  aa  Exposure  of  Popular 
Errors  la  coanesloa  wItk  tkoee  avbieets, 
etc.  land  HinU  oaNursiag.  New  SdlUea. 
Fcp.  price  it. 

Bunsen.—Egypt's  Place  in  Uni- 
versal History!  An  Historical  InTeaticatiioa. 
in  Fire  Books.  By  C.  C.  J,  BuNanrTD  U 
D.C.L.,  D.Pk.  Translated  fSSJ^'eo^:* 
man,  by  C.  H.  Corrbxx,  Eaa .  M.A.  With 
?r.rSri"5r*°''-    ▼ot.I.8...88.., 
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D*8I.NVl^CllhtibMl.     -WllhlOlVuaM 

bfikaiubr.  K|iuicniTD9ni.i&i.aS. 

Oalvert.— The  WiA'i  Huiiudi 

CuUaM  {Lotd).-A  SiuT  In 
Oattow.— Popolu  OaneliDlDg?; 


OecU.  -  Tlie  Stud  Fum     «r, 
CealL—BeMrdi  of  tlia    Chue, 


Ceatl.— Stable  FruUcetOTHlnta 
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TbB  Omuiu  of  ONftt  Britain  in 


inVAnli-inKir 


MEW  WOKKB  ARD  NEW  gDlTtONS 


OhalrlMnu'i  natoricmlBorrey 

KhI  H  HhiI  |4lMnid  u  •■  [slrajHIIiili 
f  lid  O/ifklimM  of  (b*  ]UCHI  hloalB. 
TlwUiM  tram  tli*  Dtman  hj  Ai^t^Ma 

tihkpisftii.— SUtorr  of  On(ta< 


{  OieneDl'i  PriuclplM  of  Bar- 


ludplM  or  Ba 


I     war  Minlnj  Calnii 


OonrbMre.— Bwayii  Eeeleilu- 


OourbMre   uid   Hovum.— Tbe 


Iia  WdUiiu.  I  nil,  4u.  rilH  21. 

Dr.    Ooplkul'i    lUotiMiacr    of 


Oreiy'ji  Eaeyalopgedii  of  Civil 
Tbe  Crieket-riBldi  or,  the  Sal- 

A  Ikl  Aukir  dI  Prtadfln  tflclnilljlr 


Tlu  BcT.  T.  Itaie'B  Acmuitlc 


XiTy  (Dr.  J.y-nit  Angler  uid  ' 
Ui  PriEwl  1  «,  riKauiiT  Co»««iUi  ul 

DeUbeehc— Beport  on  the  Geo-  i 
nie  laBIre.— ATreatlw  on  Eleo- ! 
SeDnistenii.— Hemoin  «f  Sii 

nahin  Strufv,  KbL,  Enriwnr,  MiKbv  I 

Iteipiec.— TheAposklypaeral- ; 


A.  A  MM.  II  ik^,4.wllH  ih 


Uidplbie.   Bv  the  Aathor  of| 
Dodd.-The  Food  of  London:  A  i 

SQberly.—Joonul  kept  during  : 
Eastlake.— Materials  for  a  Hls- 
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The  Eclipse  of  ralthf  or,  ft  Visit 

to  •  Rellgloui  Sceptte.  Berenth  Edition. 
Fnp.  8to.  price  M. 

A  Defence  of  The  Eclipse  of 

Faith,  bflts  Anthor  t  Being*  Rejoinder  to 
Profeuor  Newman'i  RtplM.  Second  Edi- 
tion, revised.   Poat  8to.  pnce  6«.  M. 

The  Englishman's  Greek  Oon- 

cordanec  of  the  New  Teitaaenti  Being  an 
attempt  at  a  Verbal  Connexion  between 
the  Greek  and  the  KiifllihTextii  Inclvdlnir 
•  Concordance  to  the  Proper  Names,  with 
Indesci  Oreek'Enf Uih  and  Knfllah*Oreek. 
New  Edition,    RoyalSvo.  price  4:2<. 

The  Englishman's  Hebrew  and 

Chaldee  Coiicordauce  of  the  Old  Testa- 
ment t  Being  an  attempt  at  a  Verbal  Con- 
nexion between  the  Orl|rlnal  and  the 
EnrlUh  Translations  i  with  indexes,  aJLilst 
of  tne  Proper  Namcsand  their  Oecarvences, 
eto.  3  Tols.  royal  8to.  price  iB8. 18«.6<f.  i 
large  paper,  44. 14s.  M. 

Ephemera.—  A  Handbook    of 

Angling!  Teaching  Pljr  Fishing,  Trolling, 
Bottom  Fishing,  and  Salmon  l>lsnlng  i  wltn 
the  Natural  Hlstonr  of  River  Fish,  and  the 
best  Modes  of  Catching  them.  By  Ephb- 
icBHA.  Third  Edition,  corrected  and  Im 
proved  i  with  Woodcuts.  Fcp.  8vo.  price  ts. 

Ephemera.— The  Book  of  the 

Salmon  I  Comprlslngthe  Theonr, Principles, 
and  Practice  of  Fljr-Flshlug  for  Salmon  t 
Lists  of  good  Salmon  Files  for  everr  good 
River  In  the  Empire  i  the  Natural  Hlstury 
of  the  Salmon,  all  Its  known  Habits  de- 
scribed, and  tne  best  war  of  artlflcialljr 
Breeding  It  explained,  with  numerous 
coloured  Engravings  of  Salmon  Files  and 
Salmon  Frr.  By  Ephbmbka  i  assisted  by 
Andrbw  Vouko,  Fcp.  8vo.  with  coloured 
Plates,  price  14s. 

W.  Erskine,  Esq.— History  of 

India  under  Baber  and  Hamiyua.  the  First 
Two  Sovereigns  of  the  House  of  Talmur. 
By  Wiu:.iAME»SKiHB,Esq.  3vols.8vo.83«. 

Pairbairn- VsefU  Information 

for  Engineers  t  Being  a  Series  of  Lectures 
delivered  to  the  WorklngEnglneers  of  York* 
shfare  and  Lancashire.  With  a  Series  of  Ap 
pendlces,  containing  the  Results  of  Experi- 
mental Inquiries  Into  the  Strength  of  Mate 
rials,  the  Causes  of  Boiler  Explosions,  etc . 
By  WiLUJiM  Fatrbaikm,  F.R.S.,  F.O.S. 
With Platesand  Woodcuts.    Royal 8vo.  16i. 

Paraday  (Professor).— The  Sub- 

Ject-Matter  of  Six  Lectures  on  the  Non- 
Metallic  Elements,  delivered  before  the 
Members  of  the  Royal  Institution  by 
Professor    Fahaoat,    U.C.L.,    F.R.  8., 


I<ecturcr*s  Notes  bjr  J.  SooFrBKir,  M.B 


•tc.     Arranged    bv  permission  from  the 
|jecturcr*s  Notes  by  "    " 
Fcp.  8vo .  price  t«.  M. 

Prancis.— Ohronicles  and  Cha- 
racters of  the  Stock  Exchange.  Bv  Jobm 
JTn/iKois.  New  Edition.  8vo.  price  lOi.  %4 


Oilbart.— A  Practical  Treatise 

on  Banking.  Bv  JamIs  Wiluam  Oilbabt, 
F.  R  .S.,  General  ManaMr  of  the  London  and 
Westminster  Bank.  Sisth  BHitton,  revised 
and  enlarged  iwlth  Portrait  of  the  Author. 
S  vols.  ISmo.  price  16*. 

Oilbart.-Logic  for  the  Million! 

A  Familiar  Exposition  of  the  Art  of  Reason- 
Ing.  By  J.  W.  GiLBART,  F.R.8.  Fourth 
Eiitifn,    ISmo.  price  Us.  6tf. 

Gilbart.— Logic  for  the  Tonng  t 

Consisting  of  TwentV'flve  Lessons  lathe 
Art  of  Reasoning.  Seleeted  from  the  Lfie 
of  Dr.  Isaac  Watts.  By  J.  W.  Oubab*. 
F.R.8.    ISmo.  price  Is. 

Goldsmith's  Poetical  Works. 

Edited  by  Boltok  Cokivbt,  Esq.  Illus- 
trated bv  Wood  Engravings,  from  Designs 
by  Members  of  the  Etching  Club.  Square 
crown 8vo.  cloth,  Sls.i  morocco,  sBl.  18s. 

Gosse.— A  Naturalist's  Sqjonm 

In  Jamaica.  By  P.  H.  Qossa*  Esq.  With 
Plates.   Post  8vo.  priee  14«. 

Essays  on  Political  and  Social 

Science.  Contributed  chiefly  to  the  EAb- 
h»Tgh  Rnitm.  By  Wuxiam  &.  Qbbo, 
3  vols.  8vo.  price  34a. 

Grove.— The  Oorrelation  of  Phy- 
sical Forces.  By  W.  R.  Oroti,  Q.C,  M .A . 
F.RJS.    Third  Bditiou,   8vo.  price  7«. 

Gnmey.  —  Historical  Sketches 

Illustrating  some  Memorable  Events  and 
Epochs^  from  A.o.  1400  to  a-d.  1&48.  Bv  the 
Rev.  John  flAMPOBir  Qobnbt,  M.A. 
Ntw  Ration.    Fcp.  8vo.        Iluth9pr0u. 

Gnmey.— St.  Louis  and  Henri 

IV.  Being  a  second  Series  of  Historical 
Sketches.  By  the  Rev.  J.  Hamfobm  Qv»- 
MBT,  M.A.    Fcp.Svo.  6«. 

Evening  Recreations  f  or,  Sam- 

Sles  from  the  Lecture-Room .    Edited  by  the 
lev.J.H  OuKMXT,M.A.    CrownSvo.Ss. 
Suhjtcta.  Ltoturtrt, 

English  Descriptive  Poetry— 

TheRev.H.Halford,B.D. 
Recollections  of  St.  Petersburg— 

TheRev.C.M.Blrrell. 
Sir  Thomas  More- 
Charles  Buxton,  Esq. 
The  Fall  of  Mexico— 

The  Rev.  J.  H.  Oumey,  M.A. 
The  House  of  Commons  i  Us  Struggles 
and  Triumphs— 

O.K.  Richards,  Esq. 
John  BuByan— 

The  Rev.  B.J.  Rose,  M.A. 
The  Reformation— 

TThe  Rev.  A.  P.  Stanley, M.A. 

Gwilt.  — An  Encyclopedia  of 

Architecture,  Historical,  Theoretical,  end 
Practical.  By  Josbpm  Owilt.  Illustrated 
with  more  than  1,0U0  Engravings  on  Wood, 
from  Designs  by  J.  S.GwUT.  Third  «M4f 
eAscpsr  Edition.   8v«.  price  4S«. 
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BimUteB.— DtantMloiH  In  Fltl-  I 
An  (ATehdcMon).— TbB  Life 


•  KEW  BDITIOMB 


HKTilmi.--TbeLlft  atBaOmdn 


Hcirlng.-Pftper    ud    Paper- 


Sir  John  Hcraehel.— Ootllnet 


'  Harrr  Hleever.— Tbe  Hnntiiig- 
.  Harry  Hleaver.— FncUeal 


HIlL-TraveU  in  Slljerla.   By 


Hint*  en    Etiquette   knd  the 


I  Huiy  HleoTer.— Tbe  Stod,  Ibr 
I  Harry   Hieorer.  — The   Pocket 

I       F.'p'fc"irtc'il\.U  l»!Sd. 

Harry  Hteorer.  —  Stable  Talk 
Huiall,    IDrJ— FoDd    and   Iti 

CaL  Havker's  Imtmctians  to 


Haydn's  Book   of  DlgniUea: 

JuaetoL,  NUlUIf,  ''■nJ,  '•ad    Uinlclpal', 


Ti,."^: 


lUnMd.  If  BalKHI  PdIIiIhJ 


HoUaud.— Ghaptera  on  Hental 
Hook.— The  Last  Dayi  of  Otn 
Hooker  and  Amott'i  Sritiah 
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Home's   Introduction  to  the 

Critical  StadT  and  Knowledge  of  the  Holjr 
Scripture!.  A  New  Kdltlon,  reTlted,  cor- 
rected,  and  bronght  down  to  the  present 
time,  br  T.  Habtwbu.  Hohkb,  B.D.  (the 
Author)  I  the  Rer.  SAicoBLUA,TiDtoif,  D.D. 
of  the  uulTcreitr  of  Halle,  and  LL.D.  i  and 
8.  Pbxobauz  Tbbomxm,  LL.U.  4  rola. 
8to.  [Intk0pT0$$. 

Home's  Oompendious  Introduc- 
tion to  the  Study  of  the  Bible.  Being  an 
Abridgment  of  the  Author**  lutrodmetion 
<e  tk0  VrUieat  Studf  ami  Knowl0df0  oJ 
th0  He/jr  Seriptur0$,  New  Kdltlon  t  witn 
Maps  and  other  Engraving*.  iSmo.price  9*. 

Home.— The  Communicant's 

Companion  i  Gomprlaiug  an  Historical 
Etsay  on  the  Lor4*$  Supp0rt  Medltatlone 
and  Prajrera  for  the  Uae  of  CeiMiMBirltaNti ; 
and  the  Order  of  the  Administration  of  the 
Ijord'a  Supper  or  He/jr  CommNiilvM.  Bjr 
the  ReT.  T.  Ha,btwbi.l  Hobnb,  B.D. 
Royal  82mo.  2i.  64.  i  morocco,  4«.  dd* 

How  to  Nurse  Sick  Children: 

Intended  eapecialljr  aa  a  Help  to  the  Nuraea 
In  the  Hoapltal  for  Sick  Children  i  but  con- 
taining Directions  of  terrlce  to  all  who  have 
the  charge  of  the  Young.    Fcp.  8to.  It,  M. 

Howitt.— (A.  M.)  An  Art  Stu- 
dent in  Munich,  By  Anna  Mabt  Howitt, 
2  TOla.  poat  8ro.  price  U«. 

Howitt.— The  Children's  Tear. 

By  Mart  Howitt.  With  Four  lUuatrationa, 
from  Ueaigna  br  Anna  Mabt  Howitt. 
Square  16mo.  price  &«. 

Howitt.  —  Land,  Labour,  and 

Gold;  or.  Two  Yeara  In  Victoria.  With 
Viaita  to  Sydney  and  Van  Dlemen'a  Land. 
By  William  Howitt.    8  vols,  poat  8to.  Sit. 

William  Hewitt's  Boy's  Coun- 
try Book.  Being  the  real  Life  of  a  Country 
Boy,  written  by  Himaelft  Bzhibiting  aU 
the  Amuaementa,  Pleaaurea,  and  Porauita 
of  Children  In  the  Country.  New  Kdltlon  { 
with  4UWoodcuu.    Fcp.  8to.  price  6«. 

Howitt.— The  Rural  Life  of  Eng- 
land. By  William  Howitt.  New  Edition, 
corrected  and  revlaed )  with  Woodcuts  by 
Bewick  and  WllUams.    Medium  8to.  S1«. 

Howitt.- Visits  to  Remarkable 

Placea;  Old  Halla,  Battle- Flelda,  and 
Scenea  lUnatratWe  of  Striking  Paasagea  in 
Engliah  Hiatory  and  Poetnr.  By  William 
Howitt.  New  Edition ;  with  upwarda  of  80 
Woodcuts.  First  and  Second  Series,  me- 
dium 8to.  price  21«.  each. 

Hue— The  Chinese  Empire :  a 

Hrqoel  to  Hue  and  Gabet'a  Journep  thrnttgk 
Tartarf  nnd  Tkibtt.  By  the  Abb6  Hoc, 
many  years  Mlaaionary  Apoatolic  in  China. 
Copyright  Tianalatlon,  with  the  Author's 
sanction.  S0C(md  Jfififlo*,  with  coloured 
Map  and  Index.    2  Tols.  8to.  S4«. 


Hudson's  Plain  Directions  for 

Making  Wills  In  conformity  with  the  Lawi 
with  a  clear  Exposition  of  tae  Law  relating 
to  the  Distribution  of  Personal  Estate  lu 
the  case  of  Intestacy,  two  Forma  of  Wills, 
and  much  useful  Information.  New  ana 
enlarged  Edition  )  Including  the  proTlslons 
of  the  Wills  Act  Amendmeat  Act.  Fcp. 
Sro.ftict  it.iUI. 

Hudson's    Executor's    Guide. 

New  and  enlarged  Edition  t  with  the  Addi- 
tion of  Directions  for  paying  Succession 
Duties  on  Real  Property  under  Wills  and 
Intestacies,  and  a  Table  for  flnding  the 
Values  of  Annuities  and  the  Amount  of 
Legacy  and  Succession  Duty  thereon.  Fcp. 
8to.  price  6«. 

Humboldt's  Cosmos.  —  Trans- 
lated with  the  Author's  authority,  by  Mrs. 
Sabinb.  Vols.  I.  and  II.  16mo.  fialf-a- 
Crown  each,  sewed  t  8«.  64.  each  cloth  t  or 
In  poat  8vo.  13«.  64.  eftch  cloth.    Vol.  III. 

rost  8to.  12«.  64.  cloth  t  or  In  Idmo.    Part 
.  it.  64.  sewed,  8«.  6 if.  cloth  |  and  Part 
II.  it.  sewed,  4i.  cloth. 

Humboldt's  Aspects  of  Nature. 

Translated,  with  the  Author's  authority,  by 
Mrs.  Sabinb.  New  Edition.  16mo.  price 
6«.  I  or  in  3  volt.  8i.  64.  each  cloth  {  St.  M. 
each  sewed. 

Hunt. —Researches  on  Light  in 

its  ChenUcal  Relations  i  Embracing  a  Con- 
sideration of  all  the  Photographic  Procet- 
aea.  By  Robibt  Hunt,  F!R.8.,  Profeaaor 
of  Phyalct  in  the  Metropolitan  School  of 
Science.  Second  Edition  i  with  Plate  and 
Woodcuta.    8to.  price  lOt.64, 

Idle.— Hints  on  Shooting,  Pish- 
ing, etc.  both  on  Sea  and  Land,  and  In  the 
Freshwater  Lorhs  of  Scotland  t  being  the 
Experiences  of  Cbbistofhbb  Iolb,  Esq. 
Fcp.8T0.6«. 

Mrs.  Jameson's  Legends  of  the 

Saints  and  Martrrs.  Forming  the  First 
Series  of  Sa9r04  mn4  Legendarp  Art. 
Second  Edition  i  with  numerous  Wood- 
cuts, and  lA  Etchings  by  the  Author.  Square 
crown  8to.  price  28t. 

Mrs.  Jameson's  Legends  of  the 

Monastic  Orders,  as  represented  in  the 
Fine  Arts.  Forming  the  Second  Scries  of 
Sacr04  an4  Legeniarf  Art,  Second  Edi- 
tion, corrected  and  enlarged  (.with  11  Etch* 
Ings  by  the  Author,  and  88  Woodcuts. 
Square  crown  8to.  price  38t. 

Mrs.  Jameson's  Legends  of  the 

Madonna,  as  represented  id  the  Flue  Arts. 
Forming  the  Third  Series  of  Sacr04  an4 
Leif0n4mrp  Art.  With  66  Drawings  by  the 
Author,  and  16*i  Wood  EngraTlngs.  Square 
crowB  8to.  price  S8t. 
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Jiqnemet.— &  OonMndlniii  of 


X«mp.~-Tb«Pli«ali  of  HsUeii 

^™™«<  Uoitfr  CkoWBT.    BfT. 

Konnard.— Eauttrn  Krait- 
KeiUTni.-&  Kaniul    of  tiu 


Tk-HH.    M~ 


Lord  Jcfitey'B  OentribnUoni  t« 

'^•VDLali^'i  altli  PorlillllBif 
-Ul!!^  mIS^  ,l.*l  n'l^  'tn.  tu. 

Bliliop  Jeremy  TitIdt'b  Xntlrt 
Johns  *ni  WcolM.— The  Oftlen- 


I  Klf  by  ft  Speaee'a  Introdnettan 


L.  X.  Ik— The  P««ttB»I  Worb 


Johnston.— A  New  Dletloniry  of 

bmikllonuHv.lULi  Sm. Ht.lllHt  i' 


KftliiDh.— Historical  and  CrlU- 


ofthe 
Mn.  R.  Lee'i  Elements  of  ITa- 

STO.pilca  7i.M.  '' 

Le  Qnesne -Courtltntfenal 
Letters  to  myXTnknownTrlesds 
Letters  on  H»ppineas,  •«[- 
Lewis's  Book  ofBngllsh  Riven. 


PUILIIHID  IT  LONQHAN,  BBOWN,  MD  Oo. 

LARONER'S  CABINET   CYCLOPADIA 

IT.  Blatnfkl,  UUruui,  Iki  Atu  Hi  BilHciiiNUo*!  Hliurj,  tmt  M 
nil  A*irliiDllM|biaJWttll>bf 

LCKItrrbBK,  THOMAS  HOOBI.       ' 

avihtt,  THI  REV.  0.  H.QLBib, 

HTLiy,  1  I.  C.  L.DI  SIHIIONUI, 

B,  lOHN  PUILUFH,  rAJi.,  0.1. 


1.  BaLL|tUvu4lPrK.^,„_^.. 

1.  €nfr«'i  UlnatT  nlTlUHi  StvIi.  Mi.M 

«.  DiM«(u«hotHbllllUijlTal.  la.h 

(biluUuKMIlUEi  .    IhI.     1i.4ii 

*.DaDUTU>ic£ntHiT     .    Iiol.     tl.M 


•dH.ulNai.  41.  miUiu'Vivuiii  ena>k 


4«.Il„.cu^'.Br»l.bU-r"''>1'<>l'     *•-"' 


.  i.<ai.)7<.« 
Hr,t.>i..  ii. 
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:  Llndley.— The  Theory  and  Pne- 

tlc*  of  Hortlcaltw*  t  or,  aa  Att«ni|it  to 
I  asfUUi  tke  priaclpal  Oycratioaa  of  GardMi- 
!■(  apoa  PhTBloloflcal  Groaads :  Bciac  tkc 
Sacoad  Bdiuoa  of  the  rk«orf  •/  BTlteut' 
tmr*.  aiach  ealarnd  (  vitli  98  Woodcata. 
■      Bf  4.  Ldjrpuir«  rt.O^  F.RJB.    fva.  SU. 

Dr.  John  Lind]e7*sIntrodiietlon 

to  Botaar.  New Rdltioa, with  Cometioat 
aad  co^oaa  Addltloas  i  Sis  Plataa  aad 
)  Woodcau.    8to  .  rric  a  34«. 


Linwood.— Anthologia  Oxonien- 

tH  \  live,  Florilaftam  e  laailiat  poatiris  dU 
vanoniia  OxonleoBiaai  CInecis  et  LatiaU 
dccarptnm.  Canate  Qouujco  Livwooo, 
M^.   8to.  prica  14«. 

Long.— An  Inquiry  coneeming 

R*Ufioa.  Br  Oborob  Lova.  Aatkor  of 
j  Tlu  Mtml  Nmtur0  •/  Man, "  Tka  Coodaet 
!      ofUfe/'ctc.   8TO.prie«9«.M. 

Lorimer*s  (0.)Letter8  toaTonng 

M  Mter  Mariaer  on  toaie  8al>)ects  connected 
witk  hU  Calliar.  New  Edition.  Fcp.  Sro. 
price  i$,  <d. 

London's  Encyclopedia  of  Oar- 

deaiac;  compriaiair  the  Theory  aad  Prae- 
j       tice  of  Hocticalture,  Floricaitnre,  Arbori- 

caltarc,and  Laadeci^  tiardeninf  i  ladad- 
I      lag  all  the  latest  iatprorementB ;  with  tUMj 

handred  Woodcuu.  NewKditioa,  corrected 
I      aad  improved,   bv  Mrs.   Lounoir.     8ro. 

!      price  Ms. 

i 

.  London's  Encyclopaedia  of  Trees 

and  Shnibii ;  or  the  ^r *or#(aM  «(  PrutUe- 
I  f«M  Britamnieum  abridged  i  Contaioiog 
!  the  Hardjr  Treee  aad  Shrnbt  of  Great 
Britain,  Native  and  Foreign »  Scientifieallj 
and  Popolarlf  Described :  with  their  Pro- 
pagation, Cultnret  and  Uses  in  the  Arte ; 
and  with  Kngravingi  of  nearlr  all  the  Spe- 
cies.   With  3000  Woodcuts.   Sro.Ms. 

London's  Encyclopaedia  of  Agri- 

cttltaret  comprising  tbeTheorjr  and  Prac- 
tice of  the  Valaation, Transfer,  Laying-ont. 
Improvement,  and  Management  of  Landed 
Propertr,  and  of  the  Cumvation  aad  Bco- 
nomr  oi  the  Animal  and  Vegetable  Pro- 
dnctions  of  Agricnltnre.  New  Edition  ) 
with  IIUO  Woodcuts.   8to.  price  60«. 

London's  Encyclopaedia  of 

Plants  :  comprising  the  Specific  Character, 
Desctiption,  Calture,  History,  Application 
In  the  Arts,  and  every  other  desiraole  Par- 
ticular respecting  all  the  Plants  indigenous 
to,  cultivated  in,  or  introduced  Into  Great 
Britain.      New  Edition,  corrected  to  the 
Present  Time  by  Mrs.  Loodok  t  assisted  by 
Gbokob  Dok,  r.L.S.,  and  Datid  Woostbk, 
late  Curator  to  the  Ipswich  Museum.  With 
upwards  of  lt,000  Woodcuts  (more  than 
I      9000  new).     8vo.  78«.  M.     Second  Aodi- 
/      aran^Ai,   SupFLBMUiT,  wUk  abovc    2,000 
"•cQU.    Price  3li. 


London's  Enqrelopaedia  of  Cot- 
tage, Vutm,  aad  Villa  Architecture  aad 
Furaitarct  coBtainiag  naascrous  Oesigas, 
from  the  Villa  to  the  Cottage  aad  the 
Farm,  iadudiag  Farm  Houses,  Farmeries, 
aad  other  Agricukural  Buildings;  Coaa- 
try  IBM,  Public  Monaca,  and  Parochial 
Bchools,  witk  tba  reqaialCc  Flttlngs-ap, 
FIxtares,  aad  Furuitarc,  aad  appropriate 
Ofices,  Gardeas,  aad  Gardaa  Scenery. 
New  Edition,  eiBted  l»y  Mra.  Loudob  ; 
withaOOOWoodcuto.  fro.  price  63e. 

London's  Hortns  Britaxudcns  t 

Or,  Catalogue  of  all  tba  Plaau  indweaoas 
to,caltlvated  la,  or  introduced  into  Britaia. 
An  eatirely  New  Kdition  corrected  throagh- 
outi  With  a  SuppleBwnt,  iadudiBC  all 
the  New  Plaats,  aad  a  New  General  lades 
to  the  whole  Work.  Rtfted  by  Mrs.  Loo- 
ooBi  aaslsted  by  W.  H.  Baxtbk  and 
Datid  WooersK.  8vo.  price  31«.  U^-Tbe 
SoprLBMSwr  aepaiatdy,  price  14f . 

Krs.  London's  Amatenr  Gar- 

deser's  Calendar;  Being  a  Monthly  Guide 
as  to  what  should  be  avoided  as  well  aa 
wimt  should  be  done  in  a  Garden  in  each 
Month :  witb  plain  Rules  how  fa  do  what 
Is  reqnialte.    lOmo.  with  Woodcuu,  7«*C<'> 

Low.— A  Treatise  on  the  Do- 
mesticated Animals  c»f  the  British  Islands: 
comprehending  the  Natural  aad  Kcoao- 
adcal  History  of  Species  and  Varieties  ;thc 
DescriptioB  of  the  Properties  of  external 
Form  I  aad  Observations  on  the  Priariples 
and  Practice  of  BreciUng.  By  D.  Low,  Es4i., 
F.R.8.B.     Svo.  with  Woodcuts,  price  3a«. 

Low's  Elements    of  Practical 

Agriculture;  comprehending  the  Cultiva- 
tion of  nants,  the  Husbandry  of  the  Do- 
mestic Animals,  and  the  Economy  of  the 
Farm.  New  Edition;  with  300  WoodcuU. 
Svo. 31«. 

Macanlay.— Speeches  of  the 

Right  Hon.  T.B.  Macauiay,  M.P.  Cor- 
rected by  HiMSBLr.    Svo.  price  13c. 

Macanlay.— The  History  ofEng- 

land  from  the  Accession  of  James II.  By 
Thomas  Babui«ton  Maoauz.at.  New 
Rditlou.  Vols.  I.  and  II.  Svo.  price  33f. 
VoU.  III.  and  IV.  86«. 

Kr.  Macanlay's    Critical    and 

Historical  Essays  contributed  to  the  Edin- 
burgh Review.  Four  Editions,  as  follows  :— 

l.LiBBABT  Editioit  (the  Eighth),  in 
3  vols.  Svo.  price  36«. 

3.  Complete  in  Onb  Voluicb,  with  For* 

trait  and  Vi^:nette.  Square  crown  Svo. 
price  Sit.  cloth  ;  or  aiQt.  calf. 

8.  ANOTHBREomoHfin  3voU.fcp.8vo. 
price  3i«. 

4.  Fboplb's  Edition,  ia  2  Tola,  crown 

Svo.  price  Ss.  cloth. 
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IS 


Hftcanlft;.— Layi    of  Ancient 


Hr.  HmcsnlRy'i  Lays  of  Andent 

H*DDoiutld -Wltfaln  ttndimth- 
Haedonald.  —  Villa   TeroccMot 


M'Oallooh.— A  DletloDuy, 
HiitlBud.— The  Ohnreli  In  th« 


Hanii.-ThePhila«opli7  of  Re- 

Sir  JameBKaoklntosh'B  History  !  ^^f*°)f  f^eneral)  Memoirs 
Haekiiitinili.— Sir  Junes  Hack-      f>-idiic<i°  '^liJij  ''m^!'d"<!ttb°X^ 

UiCDnu<biiUoii>"iIlbcEdll>bluibH<«Iw'  '       'lib  Nllai.     Br'i  "  HuimlDUUIII  III- 

ua't'iruut.    Bgii>Rcra>i9is.»lci9li. 

»"!■.'.  °/ii!?;o."'i«  11^'  *»""^"'    Mrs.  Mareet'B  OonvenatlmiB  on 
H'lntosh    and    Kemp.—  The  '    f™'rf£,Vjip"m!lJi'i'Sii°iS.d*S.''i,l™d  ' 

i5!J'ft?'t  %  "ii^STj. '"Jtt*"™"  T   I  *'''■  ""i***''  OonVBraations  on 


Kacleod.— Tlie  Theory  and 


;  Mrs.  HoTcet's  OonTersatiDna  oi 


'.    9vola.td^3n.pr 


.  Krs.  Harcet's  OonrcTsatlani  uu 
M'Clnro.-AJIapiatlM  of  the  j    g;'£^V.%/yotl>°"«u,°Xr,'';°"""" 


H'Cnllveh.  — A   Dictionary,  | 


Urs.  Haicet't  OonTCTsiHcms  on 


!£.'.  '•rI'V'lW,  ilmk'  k^-ru'iK'^b 


Harryat.^Hoiin tains  and  Hole- 
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Kartlnean  (J.)-B]ide«Toim 

•ftcr  tha  CkriatlMi  lift  t  DlicMnM.  Bjr 
Jaxm  M  AmTt]fBA.v.  1  *oU>  poit  8ro.  prlee 
7«.  W.  each. 

Martinea  n.— Miseellanies. 

Comprialnff  Bsmji  on  Dr.  Prlestler,  Ar- 
nold's L(m  o"'  Corrtapomdtne*,  Chnrch 
and  8ute,  Theodore  Parker '■  Diaeo«ri#  «/ 
JI«l(Wo«,  *•  Phatei  of  Paith,*'  the  Church 
of  Knclnnd,  and  the  Battle  of  tbo  ChnrchM. 
Bf  Jamm  lUnTXMBAO.    Poet  Sro.  9$, 

Maonder's  Bio^pfaphical  Trea- 

■nz7 ;  Goneiitlnf  of  Meniolri,Sketehei,and 
brief  Noticea  of  above  13,000  Bminent  Per- 
sons of  all  Aires  and  Nations,  from  the 
Earliest  Period  of  Historjr.  Bifl^hthBditloo, 
revised  thnnif hont,  and  bronffht  down  to 
the  dose  of  the  jrear  18M.  Fcp.  9ro.  10s. 
doth )  bound  In  roan,  13«.  i  calf,  Hm.  6d. 

Maunder^s  Historical  Treasury  | 

comprising  a  Gonoral  Introdactory  Outline 
of  Unirersal  History,  Ancient  and  Modem, 
and  a  Series  of  separata  Histories  of  every 
principal  Nation.  New  Rditioni  revised 
thronghout,  and  brought  down  to  the  Pre- 
sent Time.  Fcp.  8vo.  IDs.  clotki  roan, 
134.)  calf,  13s. M. 

Maonder's  Scientific  and  Lite- 
rary Treasnryt  A  New  and  Popular  En- 
cyclopedia of  Science  and  the  Belles- 
Lettres  i  including  all  Branches  of  Science, 
and  every  subject  connected  with  Liteza- 
tare  and   Art.     New  Edition.     Fcp.  8vo. 

{irice  10s.  cloth  i  bound  in  roan,  13«. }  calf 
ettered,  13«.  6d. 

Maimder*8  Treasury  of  Natural 

History ;  Or,  a  Popular  Dictionary  of  Ani- 
mated Nature  t  In  which  the  SSooiogical 
Characteristics  thaidistinruishthe  different 
Classes, Genera,  and  Species,  sre  combined 
with  a  variety  of  interesting  Information 
lUustraeive  of  the  Animal  Kingdom.  New 
Edition  ;  with  800  Woodcuts.  Fcp.  Sro. 
price  10s.  cloth }  roan,  ISs.;  calf,  13s.  64. 

Maunder's  Treasury  of  Know- 
ledge, and  Library  of  Reference .  Compris- 
ing an  English  Dictionary  and  Grammar, 
an  Universal  Gasetteer,  a  Classical  Diction- 
ary, a  Chronology,  a  Law  Dictionary,  a 
Synopsis  of  the  Peerage,  numerous  usefnl 
l^bles,  etc.  The  Twentieth  Edition  re- 
ylssd  and  corrected:  With  some  Addi- 
tions. Fcp  Svo.  price  10s.  cloth )  bound  in 
roan,  13s.  I  calf,13l»«0rf. 

Uerivale.  — A  History  of  the 

Romans  under  tho  Empire.  By  the  Rev. 
Chablbs  Mv»tVAX.B,  B.D..  late  Fellow  of 
St.  John's  College,  Cambridge,  vols.  I. 
to  III.  Svo.  price  43s.  VoU.  IV.  and  Y. 
comprising  Aiigiutui  and  the  Cl»udian 
CdSfors,  are  now  ready. 

Merivale.— The  Tall  of  the  Bo- 
man  Republic :  A  Short  History  of  the  last 
Century  of  the  Commonwealth.  By  the  Rev. 
GHABZ.BS  MBIUVAX.B,  B.D.    ISmo.  7«>M* 


Meilvale.*'A]|  Account  of  the 

LifB  aad  Lettera  of  Cicero.  Translated 
from  the  German  of  Abeken ;  and  Edited  bv 
the  Bev.  CMaBrvAUi,  B.D.  18mo.9s.6d. 

Miles.— The  Horse's  Poot,  and 

How  to  Keep  It  Sound.  The  Eighth 
Edition  I  with  an  Appendix  on  Shoeing  in 

feneral,   aad   Hunters    in    particular,  IS 
lates  and  IS  Woodcuts.     By  Willuus 
Mi&Bs,  Esq.,  Imperial  Svo.  price  ISs.  M. 

••*  Two  Casts  or  Models  of  Off  Fore 
Feet,  No.  1 .  Shod  for  All  Purptutg,  No.  2. 
Shod  with  L0ath«r,  on  Mr.  Milee's  plan,  may 
be  haA,  price  S«.  each. 

Miles.— A  Plain  Treatise  on 

Horse  Shoeing.  By  William  Milbs,  Esq. 
With  Plates  and  Woodcuts.    SmalUto.  te. 

Milner.— Russia,  its  Base  and 

Progress,  Tragedies  and  Revolutions.  By 
the  Rev.T.MiLirBB.  M.A.,  FJI.GA.  Post 
Svo.  with  Plate,  price  10s.  M. 

Milner.— The  Crimea,  its  An- 
cient and  Modem  Historys  the  Khans,  the 
Sultana,  and  the  Caars  i  urlth  Sketches  of  lu 
Scenery  and  Population.  By  the  Rev.  T. 
MiLNBB,  M.A.,  F.R«G.8.  Post  Svo.  with 
SMaps,10l.(W. 

Milner.— The  Baltic )  Its  Gates, 

Shores,  and  Cities :  With  a  Notice  of  the 
White  Sea.  By  the  Rev.  T.  Milnbb,  M.A., 
F.RX2.8.  Post  Svo.  with  M19,  price  10s.  M. 

Milner's  History  of  the  Church 

of  Christ.  With  Additioas  by  the  late  Rev. 
IsAAo  MiLXBB,  D.D.,  F.R.S.  A  New 
Edition,  revised,  with  additional  Notes 
by  the  Rev.  T.  Gbaxtbam,  B.D.  4  v<rf8. 
Svo.  price  63s. 

Monteith.  —  Bars  and  Erze- 

roum  s  With  the  Campaigns  of  Prince 
Paakiewitch  in  the  Years  1838  and  1839  ; 
and  an  Account  of  the  Russian  Conquests 
South  of  the  Caucasus  down  to  the  Treaty 
of  Turcoman  Chie  and  Adrianople.  By 
Lientenant-Gcnexal  Montbitk.  of  the 
Madras  Engineers,  19  rears  attached  to  the 
Persian  Embassy.  With  Map  and  iUBatr»> 
tlons.   Svo.  ptice  16«. 

Montgomery.— Memoirs  of  the 

Life  and  Writings  of  James  Montgomery  ; 
Including  Selections  from  his  Correspond' 
ence.  Remains  in  Prose  and  Verse,  and 
Conversations.  By  John  Holxaxd  and 
Jahbs  Evbrbtt.  With  Portraits  and  Vtg. 
nettes.  Vols.  I.  to  IV.  post  Svo.  price 
lOt.  td.  each. 

*••  Vols.  V.  VI.  and  VII. completing  the 
work,  are  <■  tktprtu, 

Montgomery.— Original  Hymns 

for  Public,  Social,  and  Private  Devotion. 
By  Jajcbs  MoNTOoMBBr .    18mo.  6s.  6¥. 
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JtniM  Mantgomery'a  PoetlcU   Hoon'i  Iriih  IblodlM.    Wev 

Woikii    Colltcllii     Bdlllnni    wlih    ih>         UMdi.  arlBm  !•  K'lir  tSge ,  •lt^ -'- 
Kuilui'i  Ai>ialilii|r>i>lilcU  Pnlirii.ima-        Pnlu>nlNi>liih«ii>lkiciill«cdn<i< 


HaoM.— Hui  and  hia  HotlTeg. 


ItMre'i  Irlih  Melodlet.  lUiia- 


c1i«r<r  MITIn.    fcp.lio.prlcid.  cbnptT  kdlllSD  i   'lib 

Moow.-The  Porer  of  the  Saol      5rt?,'',°J  Ji  E;JdJ'"i;m!?I'(i 


i>'s-p"'<Mi^"\  Hooie'a  L«1U  Baokht  An  Orl- 

MoDW.— The  Um  of  th«  Body  in  MjMom,"id™BbZiS''  [/..Miijjn; 

pbrVKiuk  TthJHiuici.  Fcf.srTb.  HooFs's  IdQl«  BooUi.  NeirEdl- 

Hoore.  —  Health,  DlMue,  and  i.™' fmi' Hoiai  hoL  t?i' c Jilctui*  uV- 

13MinaaMoon'iPoetio»lWorka.    „      ' »»...«..fc.-i_i-Bj- 

?rlll«J  lo  fcrtTTVpi  1  wUt  I  PmtnlKii.'  Br  Hi  B>-.  Tl.  Hmuir.  M.A,,  P.B.B..' 

p2;!Si;^''K;wH'-Sl^"'^''^'  Motb-A  OrlUoU  mitory  of 

Moore.— HemolM,  Journal,  and  aSna  "lis^T'iuhio^.°'v'iii?.' l  h 

birS;T!!fcl'H™'Ljr"j™'Kc-'L''i"'  lll.8.o.»fk.l«i.-V«l.IV.»rl..U., 

oiui  ?'^r'"K«Jo"iiif''«'»r"'"™"  ™""*y'*  SnoyolopiBdltt  ofOao- 

■oore's  Iriati  Helodiei  lUoa-  Heale.-  Th«  OloalnK  Socne  i  or 

0.  W,  OOPI,  B.*.      D.  UtOLlai,  B.A.  cU<lV,«i'»tk. 

A^i,.  Eoo.*.K.A.  w.»iulkb*dy;b.V  Nowman.— DiwonTses  addTSBBod 

Unllsn.  .Jib  tht  nimlr..,4  EMlhm  of  OldUTO.-TtlB    Lut    Of  the   Old 


MEW  WOKKB  Al 


Tlw  Oi^plrta  Work!  of  BliiM  I 


Dr.  Fenin*!  LeetaiM  en  Fo- 

Ot  Mlrrimi'iTEKwi*  Mf-i  Ika  rkv* 


Dr.  Fnriik't  Elnnnito  of  Mi- 

AUbH*lHK«riibbr  A,lt.TATlAv.ll.D., 
ir>i>4«li^   livb.tn.rriMW.lli. 

Dr.  Perdn*!  TrettUe  en  Food 

■■IDlfl.  WUkObiinxWugatkilHM'  ^ 

infslllu  u<   Kkir  IiutClikncDIi  lor  , 
PiiDira ,  Liiailci,  Crla]ul>.CUUHB,tt< 

Feaohel'i  Xlcmente  ef  Vhj^xt. 
rMStot—AlaAj'uStamiSojit- 1 

FMlUpa.-A  Onide  to  QMlogy. 

rc*.an.rrfc>b. 
PhlUlpt'a   Elementsiy   lutro- 

dmRlm  u  Hlnenliiff .    A  Nn  UUlm, 


Ftaimpi.-Ti£iirM  kadDcMrip- 
PerAaBCXT 

P<F*««r«,  OiiBCU  TUtKBHi  DntHHcH, 
Pa^u.H..  ChbM*h*,  PitlMiJ  Sou. 
•K.I  wl  ■>  AtiMJto  OS  <ki  CdHH  il 
Plsnn,  Aitll3^  rnh   bHHH,    he. 

Flmtor.— The  Cheto*  BiutOoak- 

»«>.  i'n.».°.uM. 
Captain  Fortlaek'i  Xeport  en 

Fovell.— Esam  on  tlie  l^lrlt 


^croft'i  Otmnn    of  UngUrt 


Bead*.— Han  In  FaradlMi  A 
Dc.  Reece'i  Kedlcal  Oiddei  tot 

ScDoiili,  udJulDiKidtc 

Bteli's  IUn«tnt«d  Oompanlon 

rom1>rieii>iiuTi7.3l>kiWoidiHs 
■atluVliMli Ob)ici< eoiiKHMd  wtti i 
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I  HonenuuiBhip)  or,  the  Art  of 

!  Riding  uid  MftUAging  •  Hofm,  ftdkpuril  to 
tha  Uwdance  of  LMlles  and  0«atlenen  ou 
the  Ro«d  Md  In  the  Field  :  MTlth  Initrae- 
tlone  for  Breaklnir  In  Colti  and  Young 
Hoieee.  Br  Captain  BmiAJtiMOH,  lata  of 
tha  4th  Ugbt  Dragoon*.  With  A  Line  En- 
gnvingi.    Sqvare  crown  8to.  price  14f . 

Blckards.—Population  and 

Capital  t  Being  a  Conrsc  of  Lectnree  dc- 
Ibcred  hefbre  the  Univereitjr  of  Oxford  In 
IMS  and  1864.  BfOnonon  K.  RtcKAUDs, 
I  M.A.t  Profesior  of  FoUttcal  Kconomj. 
PoitSfO.  6«. 


Biddle*8  Complete  Latin-Eng- 

lUh  and  KnglUh-l.atln  Dfctlonarr,  forthr 
«M  of  Cellegea  and  Schools,  h/tw  aiid 
cheaoer  MMtion,  reVlaed  and  corrected. 
8to.31«. 

■--.--.-I-  fHieBngllih-Lathi  Dlctlonarr,  7». 
^^•'•'^  XTheLatta-lngUriiDlctlonary.U.. 

Biddle*8  Oopious  and  Critical 

Latiu-Bngliah  Lexicon,  founded  on  the 
Oeman-Latin  Dlctionarlea  of  Dr.  WilUan 
PMwid.    New  edition .    Poet  4to.  Sle.  64. 

Biddle's  Diamond  Latin-Eng- 

Uah  Dlctlonarj  t  A  Oulde  to  the  Meaniuit, 

aiaUtjr,  and  right  Accentuation  of  Latin 
aailcal  Wordi.   Royal  83mo.  price  4«. 

Bivers's  Rose- Amateur's  Guide: 

Coatalning  ample  Deecriptione  of  all  the 
in*  leading  Tartetleeof  Hoaea,  regnlarij 
elaaaed  In  their  reepectlve  FamUleai  their 
HUlor7  and  Mode  of  Culture.  Fifth  mni 
•Aea^tr  Edition.    Fcp.8To.prlee8«.6i<. 

I  BoUns.— The  Whole  Evidence 

aninet  the  Clalme  of  the  Roman  Gbarcb: 
uj  th«  R«T.  SANosRaoif  RoBiNa.  M.A., 
Eeetor  of  8t .  Jamea 'a,  Dorer .  8to.  ]0$.M. 

'■  Dr.  S.  Bohinson*s  Greek  and 

I      ■acllah  Lexicon  of  the  Greeh  Teatament. 
A  New  Edition,  rerlaed  and  In  great  part 
I      rr^rltten.  8vo.  price  ia«. 

I  

*  Kr.Henry  Bogers's  Essasrs,  80- 

laetcd  from  Contributions  to  the  Bdimbiirfk 
JUvlew.  Second  smif  eA#a^0r Edition,  wUh 
AddltkMia.    S  Tola.  fcp.  Sto.  2U. 

Dr.  Boget*8  Thesaurus  of  Eng- 
lish Worda  and  Phraaea  clasaified  and  nr- 
ttmnd  ao  as  to  facilitate  the  Expreaslon 
of  laeaa  and  aaalat  In  Llterarjr  Composi- 
tlon.  FdmrtJi  Edition,  rerlaed  and  Improved . 
Ci«WB8ro.l0a.M. 

Bowton's  Debater!  A  Series  of 

eompleteOebatea,Outlloaa  of  Debatea.and 
QaMStlona  for  Discussion  t  with  ample 
rtisreneea  to  the  beat  Sourcea  of  Information 
om  each  particular  Topic.  New  Edition. 
Fep.  8ro.prlc«<«. 


XiOtten  of  Bachael  Lady  Bus- 

acU.  A  Now  Edition.  Incladlng  aorrral 
uupubllahed  Lettera.  With  Portralta,  Vlg. 
nettea.  and  Fneslaallc.  t  vols,  post  8ro. 
price  ifta. 

The  Life  of  William  Lord  Bus- 

aell.  By  the  Right  Hon.  Lord  Joiir  Rus- 
axi.1..  M  .P .  The  Fourth  Edition,  complete  In 
One  Volume  i  with  a  Portrait  cugraTcd  on 
Steel  bj  8.  Bellln.    Poat  (hrn.  price  lOt.  M. 

St.  John  (lIrs.HAudubon  the 

Naturaliat  In  the  New  World  t  Hla  AdTen* 
tares  and  DUcoverlea.  Br  Mrs.  HoBAoa 
St.Johm.    Fcp.  8vo.  price  St.  M. 

The  Saints  our  Example.  By 

the  Author  of  L0lt*r$  to  «v  Unkntnt 
Frlenit,  etc.    Fcp.Sro.  price  '$, 

Schmitz.— History  of  Greeee, 

from  the  Barlleat  Tlmea  to  the  Tahing  of 
Corinth  bj  the  Romana,  B.C.  148.  mabiy 
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